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PEEFACE. 


THE  present  work  needs  bat  little  introduction. 
The  names  of  its  eminent  French  authors  are  a 
sufficient  guarantee  of  its  excellence. '  The  correctness, 
and  the  artistic  finish  of  the  plates  can  hardly  be  sur- 
passed, and  as  the  French  edition  has  met  with  con- 
siderable demand  in  both  Great  Britain  and  America, 
the  editor  believes  that  an  English  translation,  revised 
in  accordance  with  the  progress  of  surgery,  will  prove 
welcome  to  many  who  are  engaged  in  the  practice  of 
operative  surgery. 

Some  few  of  the  operations  described  in  the  original 
work  have  been  rendered  obsolete  by  the  advance- 
ment of  science  and  the  improvement  of  surgical 
instruments  and  appliances,  and  it  has  been  thought 
advisable  in  some  instances  to  mention  such  opera- 
tions only  casually,  and  in  others  to  withdraw  them 
entirely  from  the  English  edition.  In  consequence 
of  the  changes  referred  to,  one  or  two  of  the  figures 
represent  varieties  of  operations  rarely  performed, 
and  portray  instruments  now  superseded.  It  has  not, 
however,  been  expedient  to  remove  an  entire  plate 

a 


for  the  sake  of  a  fignre,  and  a  anfficient  ezplaoation 
has  therefore  been  made  in  each  case, 

A  full  description  of  the  man;  improvements  in 
operative  enrgery  which  have  been  introduced  since 
the  pnblioation  of  the  French  work  has  been  added, 
and  where  more  than  one  operation  may  be  performed 
with  the  same  object  in  view,  special  reference  has 
been  made  to  those  operations  in  vogue  in  tbis 
comitry  and  on  the  continent  at  the  present  day. 
ARTHUB  TBEHERN  NORTON. 

WmpoLE  Strbgt, 

Mag  Itt,  1878. 


LIST    OF    PLATES. 


PLATE  pAOg 

I.  Methods  op  holding  the  Bistoltiy    -       5 
II.  The  application  of  Sutukes  in  the 

Union  op  Wol'nds      -       ...       7 

III.  The   Seton,    Scakification,    CtJPPiNG, 

Vaccination 9 

IV.  Venesection  in  the  Arm  and  Leo     -      10 
V.  Abtesiotomt — the  Temporal  Artery. 

—Venesection— the   Internal   Jugu- 
lar Vein 1.3 

VI.  The  Effects  of   the  Ligature  and 

Torsion  upon  Arteries     -       -       -15 
VII.  Ligature  of  the  Radial  and  Ulnar 

Arteries 17 

Vin.  Ligature  op  the  Brachial  Artery   -      20 
IX.  Ligature  op  the  Axillary  Artery  i:^ 

THE  Third  Part  op  its  Course        -     22 
X  Ligature   op   the   Axillary  Artery 
IN  the  First  Part  op  its  Course.— 
Ligature  op  the  Subclavian  Artery     24 


LIST  OF  PLATES. 


XI.   LlOATUBE     OF    THX     COHUON      CABOTID, 

LiNQuAii,  AND  Facial  Abtebieb 

XII.  LioATusK  OP  THE  Radial  Abtbbi  akd 

DoBSAL  Ambbt  of  the  Foot    - 

XIII.  LlOATUKB    OF     THE    AjfTEKIOB     TIBIAL 

Abtebt 

XIV.  Lioatube  of  tub  Pootbriob  Tibial 

Abteky 

XV.  LioATusK  OF  thx  Popliteal  Abtert  - 

XVI.  Lioatube  of  the  Femobal  Aktebv     - 

XVIL  Lioatube   of   the    Femobal   Abteby 

ikmbdiatelt    below    the    Cbubal 

Arch— or  the    Iuac  akd   Epibab- 

TBIC  Artebies 

XVIII.  DISABTICULATION     OF     THB     List    TWO 


•  • 


LIST  OF  PLATES.  VU 

FLATS  fiiam 

XXVII.  DlSABTICUULTIOH  OF  THS  THIGH    -          -  79 

XXVIIL  Amputatiohs  of  tub  Foot  akd  Hand  88 

XXIX.  Amputations  of  THE  Arm  AKD  Fore-ABM  85 

XXX.  Amputation  of  the  Leo      -       -       -  89 

XXXI.  Amputation  of  the  Thigh  -       -       •  92 

XXXIL  Besbctionb  which  are  performed  on 

the  Upper  Eztremitt       -       -       •  94 

XXXIII.  Resections  which  are  performed  on 

the  Lower  Exteemitt       -       -       -  103 

XXXIV.  Resection   of   the  Inferior  and  Su- 

perior Maxillary  Bones  -       -       -  107 

XXXV.  Trepanning  op  the  Cranial  Bones    -  111 

XXXVI.  Operations  upon  the  Eyelids     -       -  115 

XXXVII.  Further  Operations  performed  on 

the  Eyelids 116 

XXXVII L  Operations  which  are  performed  on 

THE  Lachrymal  Apparatus      -       -  130 

XXXIX.  Operations  which  are  performed  on 

the   Lachrymal    Apparatus    (Ckm- 

Untied) 133 

XL.  Operations  which  are  performed  on 

THE  Muscles  of  the  Eye  -       -       -  141 

XLI.  Operation     for    Cataract     by    De- 
pression         147 

XLn.  Cataract  and  Artificial  Pupil  -       -  148 

XLin.  Operations  on  the  Ear       -       -       -  168 
XLIV.  Harkup,  Cheiloplasty.— Contraction 

OF  THE  Buccal  Orifice     -       -       -  175 


1U  LIB!  OF  PLATES. 

XLT.  H&BELIP,  BTC.  iCmtitmed)     ■ 
XLVI.  Ofebationb  oh  thb  Nose  akd  Nasal 

XLVII.  LiOATUBB    OF    A    Nasal    Polypus.-— 

Reuotal  of  Tonsils  -       -       .       - 

XLTIII.  Cahcer   of    Tonqub   and    Operation 

roK  Btammeeino 

XLIX.  Operations  on  the   Sauvabt   Appa- 
ratus     I 

L,  Staphtlokapht : 

LI.  STAPBTLOBAPIIT  (QnaUvedi  .         -         ■     '. 

Ln.  Cathetebisu   of  TBI  Air  pAeaAasB 


LIII.  Liqatdre  of  Tasoulab  TuuotiBs        -    21S 
LIT.  OoiTRB  Ligation 219 


LIST  OF  PLATES.  ix 

LXIIL  A  Theobetigal  Explakatioit  of  the 

FOBMATION  OF  HEBNIAS         -  -  •     274 

LXrv.  SiTBOiCAL  Anatomy  of  Hebkias  -       -    276 
LXV.  Radical  Cure  of  Hernia    -       -       -    276 
LXVL  Operation  for  Division  of  the  Stric- 
ture (Eelotomt)         -       -       -       -    290 
LXVIL  Accidental  Artificial  Anus       -       -    302 
LXVIIL  Operation  for  Artificial  Anus-       -    309 
LXIX.  Operation     for     Artificial     Anus 

{Qmtinved) 310 

LXX.  Operative  Surgery  of  the  Anus  and 

Rectum 316  ^ 

LXX  I.  Continuation    of    Operations    upon 

THE  Rectum  and  Anus      -       -       •    320 
LXXII.  Operations     performed     upon     the 

Penis    -       - 328 

LXXIII.  Operations    upon     the    Penis    and 

Scrotum 331 

LXXrv.  Operation  for  Varicocele  -       -       -    334 
LXXV.  Operations    on    the    Bladder    and 

Urethra 337 

LXXVI.  Continuation    of    Operations    upon 

THE  Bladder  and  Urethra      -       -    339 
LXXVIL  False  Passages.— Stricture  of  Ure- 
thra. —  Plastic    Operations.  —  En- 
largement OF  Meatus. — Fixing  In- 
struments IN  Urethra      -       -       -    347 
LXXVIII.  Cathxtebism  and  Lithotrity      -       -    356 


LIST  OF  PUTES. 


LXXIX.  Bttbgioai.  Ani-tom  or  thb  Perinkuii. 

— ■Ltthotomt 

LXXX.  Sdpk^-Pubio    OB    "hish"   Opbbation 

FOE  LITHOTOICY 

LXXXI.   OPSRATIOm   PU.(7TTBED  ON  THE  QENITAI. 

OsaAsa  or  Womeh      .       .       .       .    ; 

LXXXII.  OPEHATIOnS    UTTOLTTNO    TBB     Genitai. 

Appakatus  pbopeblt  so  cauad       -    : 
LXXXIII.  Opkbatioss  applicable  to  the  treat- 
ment of  Utebine  Folzpi  and  Fbo- 
lapbe  of  the  wohb   .       -       .       .    . 
LXXXIT.  Opebationb  on  the  Cexviz  Utbbi  and 

Ovaries • 

LXXXY.  Obbtetbical  QPERATioifii. — Prkmatubb 
Abtiftcul  Dkuvebt  -       -       -       •    . 


OPEEATIVE    SUEGEEY. 


PLATE  I. 

METHODS  OF  HOLDING  THE  BISTOURY. 

There  may  be  said  to  be  three  principal  methods  of  holding  the 
bistoury,  each  of  which  may  be  subdivided  into  two  varieties. 

Firtt  PotiUon  (Figs.  1  and  2),  Firmness  and  Stretigth, — The 
handle  of  the  bistoury  is  held  like  a  table  knife,  with  the  edge  of 
the  knife  turned  downwards,  and  the  index  finger  extended  upon 
the  back  of  the  blade  (Fig.  1)  ;  or  with  the  edge  turned  upwards, 
and  the  index  finger  placed  on  the  side  of  the  blade  dose  to  its 
junction  with  the  handle  (Fig.  2). 

Second  Poskion  (^Figa,  3  and  4),  Lightness  and  Precision. — The 
bistoury  is  held  like  a  pen,  vrith  the  edge  turned  downwards 
(Fig.  3),  or  upwards  (Fig.  4). 

Hard  Position  (Figs.  5  and  6),  Nicety  and  Precaution, — ^The 
bistoury  is  held  like  the  bow  of  a  violin,  with  the  handle  of  the 
instrument  held  forwards,  the  blade  backwards,  and  the  cutting 
edge  upwards  (Fig.  5),  or  else  with  the  handle  backwards,  the 
blade  forwards,  and  the  edge  downwards  (Fig.  6). 

INCISIONS. 

Incisions  in  the  skin  are  made  with  the  object  of  laying  bare 
'  or  of  removing  some  deeper  part. 

They  should  be  made  sufficiently  large,  or  the  operation  is 
rendered  tedious  and  difficult. 
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6  OPEBATITK   BCKQEKT 

InciEioa  are  ttmjile  and  eompound. 

SimpU  are  —  (stnugtit)  or  w  (currJIuiHU-). 

Compound  are  V.L.T.H.  +  C'!™'''*!.  or  ''  ™o™  'lian  o"** 
ndiujs  rtallftte),  U  (u-ahaped),  and  C  (elliptical). 

Compound  inciBiona  may  be  aometimea  avoided,  wlien  the  ekin 
ia  llKwa  and  plentifiil,  by  for<abl;  drawing  upon  the  margin  so  as 
to  dilate  the  wound. 

Incwon  are  made  from  tcftAoKt  inwardt,  aa  for  the  eilirpatioii 
of  a  tumour,  or  from  wUiin  oviieardi,  oa  laying  open  a  Gatulo, 

Inmaiona  from  milumt  inwonlf. — The  akin  being  applied  to 
and  atretched  upon  the  deeper  parta  by  the  left  hand  of  the 
auijeon,  or  by  aadatanta,  the  operator  takea  the  knife  in  the 
first  or  second  pontion(P{gB.~l  and  3),  plungea  it  perpendicularly 
at  onoe  toa  proper  dt^th,  and  then  '""I'""*  it  at  an  angle  of  15°. 
On  withdrawing  the  knife ;  he  again  laisw  it  to  the  perpendicular 
m  order  to  avoid  tenninating  the  fneiaion  n»  fiinM,->that  ia  to 
mj,  bj  a  cnt  oblique  with  the  din.  The  out  ahould  be  made 
by  alight  presaon^  and  by  a  aawing  niorement.  When  necee- 
BBiy  to  aT<»d  with  oaro  atmcturea  dtuatad  immediately  beneath 
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PLATE  n. 
CLOSURE  OF  WOUNDS. 

The  methodfl  of  dcMdng  wounds  vary  according  to  the  nature  of 
the  solution  of  continuity,  and  according  to  the  object  which  the 
surgeon  has  in  view.  When  suppuration  should  take  place  the 
lips  of  the  wound  should  be  simply  opposed,  but  when  it  is 
desired  to  obtain  union  by  the  first  intention  it  is  necessary  that 
they  should  be  adjusted  very  exactly,  and  so  retained  till  the 
resulting  inflammation  shall  have  secured  their  union. 

In  some  instances  the  divided  tissues  may  be  brought  together 
by  means  of  appropriate  bandages  or  strips  of  adhesive  plaster 
(Fig.  1),  whilst  in  perhaps  the  majority  of  oases  it  is  necessary 
to  have  recourse  to  an  operative  measure — ^that  is,  the  tuture. 

Sutures  (Figs.  2,  3,  4,  6,  6). 

Sutures  are  of  three  varieties. 

1.  The  simple  suture  (Figs.  2  and  3),  which  brings  together 
the  lips  of  the  wound  edge  to  edge. 

2.  The  suture  d  points  passis  (Fig.  5),  which  brings  together 
the  lips  of  the  wound  by  the  deep  part,  and  to  some  extent  sur- 
face to  surface. 

3.  The  twisted  suture  (Fig.  6),  which  brings  together  the  lips 
of  the  wound  at  once  by  their  edges  and  by  their  depths. 

1.  The  simple  suture  is  made  by  passing  a  thread  by  means  of 
a  needle,  curved  or  straight,  through  the  two  lips  of  the  wound. 
The  two  ends  of  the  thread  are  now  to  be  tied  with  a  reef-knot 
and  cut  off  short.  A  sufficient  number  of  sutures  must  be 
passed  to  adjust  the  lips  of  the  wound  in  their  whole  length. 
This  form  is  called  the  interrupted  suture  (Fig.  2).  If  the  same 
thread  be  coutinued  through  several  punctures,  it  ia  called  the 
continued  suture,  or  the  Glover's  suture  (Fig.  3). 

2.  Suture  A  points  passis  (Fig.  5). — This  suture  is  commenced 
like  the  simple  continued  suture,  the  thread  being  passed  through 
the  two  lips  of  the  wound  ;  but  the  thread,  instead  of  returning 
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■crou  the  wonnd,  runti  along  it«  borden  altematelj  on  the  right 
and  the  left  ddce.  Froia  its  appearance  it  haa  received  the  name 
iiS  the  zigng  suture  (Fig,  G). 

The  ga^  w((««(Fig.  1). — A  voriet;  of  the  preceding.  It  is 
made  by  poaaing  aa  maiky  double  threoda  aa  Huturea  required 
deeply  tbrongh  the  lipe  of  the  wound.  A  piece  of  wood  or  quill 
ia  paaMd  throu^  the  loopa  fanned  by  the  doubled  threads,  whilst 
Uie  free  ends  of  the  threada  are  tied  moderately  tight  upon  a 
coneaponding  piece  of  wood  or  quill  on  the  opposite  aide  of  the 
wound. 

A  piece  of  ivory  or  vulcanite  perforated  for  the  sutures  is  pre- 
ferable t«  the  quill  or  wood. 

3.  TKi  tmUled  tuturt  (Fig.  0)  ia  nude  by  pateing  a  aUel  pin 
deeply  through  the  two  Ups  of  the  wouod.  The  lips  are  then 
pressed  together,  and  a  thread  ia  paaaed,  commenang  at  ita 
centre,  in  the  form  of  a  figure  S,  around  the  eztremitiea  of  each 
pin,  and  made  to  croaa  itself  on  to  the  pin  below.  The  operatiao 
ia  completed  by  cutljng  off  t^e  eitremitiea  of  the  pina  ;  and  in 
order  Utat  they  may  not  injure  the  akin  a  piece  of  plaster  or  lint 
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PLATE  in. 

THE  SETON. 

A  seton  is  the  establishmeDt  of  an  issue  by  means  of  threads 
of  silk  or  cotton,  or  a  piece  of  tape. 

SETON  OF  THE  NECK. 

A  vertical  fold  of  skin  on  the  posterior  region  of  the  neck  is 
radsed  and  perforated  at  its  base  by  a  straight  bistoury  held  in  the 
first  position.  The  silk  or  tape,  c,  previously  oiled,  is  then  passed 
by  means  of  an  eyed  probe,  and  loosely  tied.  A  poultice  may 
be  applied  to  the  wound,  or  a  piece  of  lint  smeared  with  simple 
cerate,  and  supported  by  a  band  around  the  neck.  The  tape 
may  be  renewed  at  discretion. 

The  seton  needle  (Fig.  T)  dispenses  with  the  bistoury  and  the 
eyed  probe,  in  that  it  makes  the  opening,  and  on  its  withdrawal 
brings  through  the  silk  or  tape. 

VACCINATION. 

The  upper  and  outer  part  of  the  arm  is  generally  chosen  for 
inoculation  of  vaccine. 

There  are  four  methods  :  1.  Friction ;  2.  Vesication  ;  3.  Scarifi- 
cation; 4.  Puncture. 

The  last  two  only  will  be  described. 

In  vaccinating  by  scarification  a  portion  of  the  skin  of  the  arm, 
about  half  an  inch  square,  is  scratched  in  all  directions  by  the 
point  of  a  needle  or  shaip  lancet.  The  epidermis  of  an  mfant 
in  extremely  thin,  and  a  very  light  scratch  is  sufficient  to  draw 
blood.  Care  should  be  taken  not  to  make  the  scratches  deep 
enough  to  cause  the  blood  to  run,  but  its  appearance  in  the  line 
of  the  scratches  is  to  be  desired.  The  virus  is  then  to  be  passed 
into  the  scarified  surface. 

In  vaccinating  by  the  puncture  method,  an  ordinary  lancet,  or 
still  better  a  vaccine  lancet  and  needle,  (Fig.  2)  is  made  use  of. 
The  instrument  is  first  charged  with  vaccine  either  by  dipping 
the  point  in  the  liquid  from  an  open  vaccine  vesicle  (if  the  vacci- 
nation is  made  from  arm  to  arm),  or  in  the  humective  with 
the  preserved  vaccine  virus.  The  lancet,  held  in  the  right  hand 
like  a  pen,  is  then  presented  horizontally  to  the  surface  of  the 
skin,  and  its  point  made  to  penetrate  to  about  two  millimetres 
beneath  the  epidermis.  After  five  or  six  seconds  the  instnmient 
is  withdrawn,  the  epidermis  being  slightly  raised  at  the  same 
time  in  order  to  cause  the  vaccine  to  enter  the  puncture.  A 
small  drop  of  blood  invariably  escapes,  which  should  be  pressed 
into  the  wound  by  the  lancet  to  avoid  the  loss  of  the  virus. 
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BLEEDINQ  FROU  THE  ABM. 

Fig.  1.  Akatomt. 

The  akin  (1)  uidsdipoBe  tUmie  coierittg  the  veins  in  the  band 

of  the  arm,  together  with  the  subjacent  aponeurosis  (2J,  have 

been  removed  in  order  to  show  the  relation  which  the  deep  porta 

have  towuda  the  superficial  veina. 

A,  Radial   vein,  accompanied  b;  some  Glunente  (a)  of  the 
muiculo-cutonaouB  nerve. 

a  branch  (i)  of  the  musculo 

C,  Cephalic  yein  formed  by  the  union  of  the  two  preceding. 
Along  its  inner  border  is  the  mucu2o.cutaoec>iis  nerve  (c). 

D,  Median  vein  and  filamenta  of  tnuHCulo  cutaneous  (d). 

E,  Hedisn  basilic  vein  crossed  in  front  or  behind  by  branche 
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taking  a  hiioet  between  the  thumb  and  finger  of  the  right  hand, 
and  aapporting  hia  hand  upon  the  arm  of  the  patient  by  means 
of  the  other  fingeara^  he  carefully  punctures  the  dilated  vein  in  a 
line  obliquely,  or  at  right  angles  to  its  course  (a ,  dy  a). 

The  flow  of  blood  may  be  increased  by  the  patient  grasping  a 
stick  or  other  material  from  time  to  time. 

When  the  desired  qtiantity  has  been  obtained,  the  bleeding 
may  be  arrested  by  the  application  of  the  thumb  of  the  left  hand 
to  the  opening  in  the  vein.  The  ligature  aroimd  the  arm  being 
then  remored  a  small  four-fold  compress  is  to  be  applied  to  the 
wound,  and  there  retained  by  means  of  a  narrow  figure  of  8 
bandage. 

The  vein  usually  chosen  for  venesection  is  the  median  basilic, 
though  any  well-dilated  vein  in  the  bend  of  the  elbow  would  do. 

The  median  basilic  is  generally  the  most  apparent,  but  it 
must  be  remembered  that  it  lies  directly  over  the  brachial 
artery,  being  separated  from  it  by  the  bicipital  fascia.  There  is 
therefore,  always  some  danger  of  wounding  the  artery. 

The  Editor  suggests  a  method  which  he  has  always  adopted  in 
performing  venesection  at  the  bend  of  the  elbow.  He  never 
uses  a  lancet,  but  a  small  and  sharp  bistoury.  When  the  vein  is 
well  dilated,  and  caused  to  bulge  by  the  pressure  of  the  thumb 
of  the  left  hand,  the  knife  is  taken  in  the  right  hand  in  the  second 
position;  the  ri^t  hand  is  now  to  be  supported  on  the  side  of  the 
arm  to  be  bled  by  means  of  the  little  and  fourUi  fingers.  The 
knife  is  placed  with  its  point  dose  up  to  the  vein,  with  its  cutting 
edge  upwards,  and  with  the  back  of  the  blade  resting  on  the 
arm  of  the  patient,  and  slightly  pressing  into  the  arm,  so  that 
the  point  of  the  knife  is  a  little  below  the  level  of  the  vein. 
The  knife  is  now  pushed  onwards,  and  it  cuts  through  the  vein 
at  right  angles,  about  one-quarter  to  one-third  of  its  circum- 
ference. In  this  method  there  can  be  no  danger,  for  the  point  of 
the  knife  is  never  directed  towards  the  artery,  and  no  movement 
on  the  part  of  the  patient  could  make  the  instrument  to  cut. 

Fig.  8.    PUKCTURES    AND    SCARIFICATIONS. 

Punctures  (a,  a,  a)  are  made  ¥rith  the  needle  or  a  lancet  to 
relieve  an  inflamed  or  oedematoiis  part. 
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ScuiScationB  (b,  b,b)  at  snperficul  ineisionB  made  close  to< 
gether  by  meaiu  of  a  Uncet  or  bistouiy  held  in  the  third  positioil. 

Fig.  3'  u  k  Bcaiific&tor  in  which  a  number  of  laiiceta'(12  to 
24)  ore  Bet  in  actioc  at  the  same  time  b;  meaju  of  a  apring. 
Thii  initnmisnt  a  almost  invariably  used  in  cupping. 

Fig.  4.  AcuFusatTTBX. 

Acnpunoture  is  puncturing  any  particular  tisaue  with  a  traedle 

(Fig.  4,  a  and  h).  When  the  needles  are  connected  with  a  galvanic 

battery  it  is  termed  galvano-puncture,  an  operation  frequently 

performed  in  the  treatment  of  mevi  and  aueurismal  tumours. 

BLEEDIHO  FROM  THE  FOOT. 

Fig,  S.  Anatokt. 

The  internal  saphenouB  vein  (A)  arises  fram  the  plexus  of 

veins  (B)  on  the  dorBum  of  the  foot,  and  ascends  in  front  of  the 

internal  mallaolus  (C).     It  is  accompanied  by  filaments  of  the 

internal  laplienoui  nerve  (D). 


Fig.  4.  Ofehatioh. 
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PLATE  V. 

Fig.  1.  Lancets : — 1.  Barley  grain.  2.  Oat-shaped.  3.  Serpent 
tongue. 

Fig.  2.  B,  Venesection  of  the  external  jugular  ;  A',  Arterio- 
tomy  of  the  temporal  artery. 

BLEEDING  FROM  THE  JUGULAR  (Fig.  2,  B). 

The  external  jugular  vein  extends  from  behind  the  angle  of  the 
lower  jaw  to  the  middle  of  the  clayicle.  Directed  obliquely  from 
before  backwards,  it  crosses  the  stemo-cleido-mastoid  miiscle, 
being  covered  by  the  skin  and  platysma. 

Operation. 

The  patient  seated,  or,  still  better,  reclining,  the  circulation 
in  the  vessel  is  prevented  by  compression  of  the  vessel  a  little 
above  the  clavicle.  For  this  purpose  a  thick  compress  is  pressed 
upon  the  vessel  by  a  bandage,  which  is  passed  around  the  neck 
and  beneath  the  opposite  axilla.  When  the  vessel  is  sufficiently 
swelled  the  surgeon  fixes  it  with  the  left  index  finger,  and  then 
makes  the  puncture.  The  opening  which  is  made  about  the  middle 
of  the  neck  should  be  large,  and  in  direction  at  right  angles  to 
the  fibres  of  the  platysma,  otherwise  the  blood  will  escape  only 
into  the  cellular  tissue.  It  often  happens  that  the  blood  does 
not  escape  in  a  stream,  but  runs  down  the  neck. 

The  flow  of  blood  is  arrested  by  removing  the  compress,  at 
the  same  time  applying  the  finger  to  the  wound,  to  prevent  the 
introduction  of  air. 

The  dressing  consists  in  drawing  the  woimd  together  with  a 
piece  of  plaster.  Sometimes  a  pad  and  circular  bandage  are 
found  necessary,  in  order  to  prevent  the  flow  of  blood. 

ARTERIOTOMY. 

Anatomy, 
A',  puncture  of  the  temporal  artery. 
5',  division  of  the  skin. 
(^,  Pyramidal  compresses  for  compression  of  the  artery. 
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The  temporal  artery,  b  branch  of  the  extenud  oarotid,  aaeendi 
vertical!;  over  the  root  of  the  tygom&tie  pfDceos  of  the  temporal 
bone.  After  a  courae  of  about  two  inohea  upon  the  tample  it 
divides  into  two  branchM — a  poateiior  and  an  anterior.  He 
latter  lies  upon  the  epidanial  aponauroaia,  and  is  covered  only 
by  tha  skill,  a  position  favourable  for  arteriotomy. 

Opbratioh. 

The  pstient  being  aeated,  or  lying,  the  tempor*]  >rt«ry  i« 
MDgllt  for  by  >t»  pnlaationa,  and  ia  then  fixed  by  the  left  thumb 
and  indaz  finger.  Than  with  a  atnjgfat  biitouri,  held  in  the 
third  poaition,  the  optntor  makes  •  short  inciaian  atrosa  the 
vessel,  but  not  completely  aevering  h,  IIm  blood  eacapes,  aoms- 
tiraea  in  a  jet^  bat  mare  often  dribbles.  In  order  to  arreet  it 
the  artery  is  oompreeaad  on  the  two  sides  of  the  wound  by 
meaiu  of  thepymnidaloompreneaheld  in  position  byabsndaga 
tied  with  tlut  packer's  knot. 

*«*  It  is  wall  to  oompletely  sever  the  artery  before  attempting 
to  ureat  the  hiemoiThage,  aa  the  out  extremities  of  tlie  vessel 
will  then  contract. 
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PLATE  VL 
UGATURE  OF  ARTERIEa 
1.  Effect  of  ike  Ligature  upon  Arteries. 

m 

Fig.  1. — Arteries  are  composed  of  three  tunics :  a,  extenuJ 
tunic — ^most  vital,  supple,  and  resisting ;  b,  middle  tunic — 
yellow,  elastic,  formed  of  circular  fibres,  possesses  obscure  Tita- 
lity  ;  c,  internal  tunic — slender,  smooth,  transparent^  without 
vitality. 

Fig.  2. — When  a  ligature  is  applied  to  an  artery,  the  internal 
and  middle  tunics  are  torn  throu^  by  the  thread,  and  refract 
in  such  manner  that  the  walls  (c,  d)  of  the  external  tunic,  the 
only  one  which  resists  the  ligature,  are  brought  into  contact  by 
their  internal  face. 

Fig.  3. — ^After  the  ligature  of  an  artery,  the  collateral  vessel 
(a)  above  dilates,  and  in  the  space  between  the  ligature  and  the 
first  branch  above  the  blood  stagnates,  and  forms  a  clot  (6),  which 
obliterates  the  artery  after  the  separation  of  the  ligature. 

Figs.  4  and  5. — T&rtion  (a)  has  the  same  effect  upon  the  coats 
of  an  artery  as  the  ligature — that  is,  it  tears  through  the  internal 
and  middle  coate  (6,  6),  which  are  pressed  back  above  and  below, 
whilst  the  external  tunic  (c)  alone  resiste  and  twiste  to  obliterate 
the  calibre  of  the  artery. 

Fig.  6. — When  the  course  of  the  blood  is  interrupted  by  a 
ligature  or  by  any  other  circumstance,  the  circulation  is  re-- 
established  below  by  means  of  the  dilatation  of  the  anastomosis 
between  the  collateral  branches  above  and  below.  Fig.  6  (Dupuy- 
tren  Museum)  represente  an  ane\irism  (a)  of  the  popliteal  artery 
cured  by  the  employment  of  ice.  The  articular  arteries  (6, 5, 5, 5) 
are  considerably  dilated,  re-establishing  the  circulation  in  the 
lower  part  of  the  limb. 

Fig.  7. — a,  artery  in  a  stump,  seized  on  the  point  (&)  of  a  tena- 
culum ;  c,  c ,  ligatures  for  the  purpose  of  tying  the  artery. 

2.  Ordinary  Procedure*  in  Ligaturing  an  Artery, 
In  Older  to  find  an  artery  which  it  is  intended  to  tie, — 
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Pinrtlj.  Determine  the  course  of  the  vend,  both  by  anato- 
mical knowledge  and  b;  the  ptdeation  of  the  veaieL 

Secondlj.  The  hUq  being  conrenientl;  Btretched,  make  an  in- 
<duon  with  a  oonvez  bistoury,  held  in  the  third  poailjon,  along 
the  comae  of  the  reeiel,  increoaing  the  length  of  the  incision 
TCoording  to  the  depth  of  the  veeael. 

This  incision    ehould    comprige  the  skin   and   the    ceUiilar 

Thirdlj.  Divide  by  meuu  of  the  grooved  director  the  enve- 
loping aponeuroeiti,  and  turn  aaide  the  mueolea,  to  seek  the  vessel, 
which  ia  umally  contained,  together  with  its  companion  veins 
and  nerves,  in  b  common  aheath. 

Fourthly.  Raise  the  shoathwith  dissecting  foroepa,  and  divide 
it  with  precaution  sufficient   only   to   introduce  an  aneurism 

Fifthly.  Next  lay  aside  the  bistoury,  and  with  the  director 
and  forceps  tree  the  veesel  from  the  tissue  around,  taking  care 
not  to  denude  the  vessel  to  too  great  an  extent,  and  also  to  intro- 
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PLATE  VII. 

LIGATURE  OF  THE  ULNAR  AND  RADIAL  ARTERIES. 

Fig.  1.  Ajtatomt. 

A.  Brachial  artery,  with  the  median  nerve  b  lying  tx>  its  inner 
side. 

c.  Median  basilic  vein  crossing  the  course  of  the  brachial  artery 
and  median  nerve,  from  which  it  is  separated  by  the  bicipital 
faada  cL 

£.  Common  origin  of  the  radial  and  ulnar  arteries. 

/.  Median  nerve  crossing  the  ulnar  artery  near  its  origin. 

E  G.  Upper  part  of  the  ulnar  artery  lying  upon  the  deep 
flexor,  covered  by  the  pronator  radii  teres,  flexor  carpi  radialis, 
palmaria  longus,  and  flexor  sublimis  digitonim,  which,  being  cut 
through,  permit  the  artery  to  be  seen  in  company  with  its 
venae  comites. 

G  K.  Lower  part  of  the  ulnar  artery  more  superficially  situated 
than  the  upper  ;  also  accompanied  by  the  venas  comites.  It  is 
in  relation  internally  with  the  ulnar  nerve  and  the  flexor  carpi 
olnaris,  and  externally  with  the  tendons  of  the  superficial 
flexor. 

L.  The  ulnar  artery  forming  the  superficial  palmar  arch. 

E  P.  Upper  part  of  radial  artery,  with  its  venae  comites,  in 
relation  internally  with  the  outer  border  of  the  pronator  radii 
teres  n,  and  flexor  carpi  radialis  o  ;  externally  with  the  supinator 
longus  m  which  overlaps  it. 

P  T.  Lower  part  of  the  radial  artery  almost  subcutaneous 
with  the  vensa  comites,  and  in  relation,  without,  with  the 
supinator  longus  and  the  radial  nerve  for  the  middle  third  of  its 
course  ;  and  within,  with  the  tendon  of  the  flexor  carpi  radialis. 

Fig.  2.  Operation. 
Incision  1.     Ligature  of  the  ulnar  artery  in  its  upper  third  : 
division  of  ^-a,  skin  ;   6,  aponeurosis ;   c,   space  between  flexor 
carpi   ulnaris  and  flexor  sublimis  digitonim  ;   d,  ulnar  nerve. 
A,  ulnar  artery. 

2 
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/nnrioR  2.  Ligature  of  vhiar  artery  in  lower  third — a,  akiii  ; 
i,  uponeuniaii ;  e,  ulnar  nerre  ;  d,  ieadoa  of  auperflcial  flezor 
A,  artery  upon  tiie  director. 

Incition  3.  Ligature  of  tbe  radial  art»ry  in  its  upper  third — 
a,  skin  ;  b,  aponeuroeis  ;  e,  radial  nerve  ;  d,  internal  border  of 
long  mpiuator.    A,  radial  artery. 

Ineuion  i.  Ligature  of  the  radial  artery  in  ite  bwer  tliird — 
a,  akin  ;  b,  i4>oneuroiia  ;  c,  radial  nerve.    A,  artery. 

Ligaturt  of  eA«  raJial  artery  in  the  Unoer  part  of  tAt  fort-arm. 
Incisiiw  No.  4. 

Firetly.  Hake  an  inciidon  about  IJ  inch  in  length  on  the 
outer  side  of  the  tendon  of  the  flexor  carpi  radiolii,  dividing  the 
akin  and  cellular  tissue. 

Secondly.  Divide  the  aponeuroffle  upon  a  grooved  director. 

Thirdly.  Seek  out,  isolate,  and  tie  the  veagel  which  lies  doae 
to  the  outer  dde  of  the  tendon. 

Ligatvre  of  IJU  radial  artery  in  the  upper  third. 
Ineiaion  Mo.  3. 
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LiffotHrt  of  the  ulnar  arienf  in  the  middle  of  ike  fort'-arm, 

Indmon  No.  1. 

An  incision  2}  to  8  inches  long,  dividing  the  akin  and  cellalar 
tissue,  ia  to  be  made  in  a  line  drawn  from  the  trochlea  to 
the  elevation  of  the  pisiform  bone,  then  seek  for  the  first  inter- 
muscular space  which  becomes  vinble,  proceeding  from  within 
outwards.  Now  the  aponeurosis  may  be  divided  upon  the 
director,  and  the  flexor  sublinus  digitonim  muscle  turned  aside, 
beneath  which  is  the  artery  with  its  companion  veins.  After 
having  isolated  the  vessel,  it  will  be  necessary  to  raise  it  with  an 
aneurism  needle,  in  consequence  of  the  depth  of  the  wound. 
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PLATE  Till. 

lioatdbb  of  the  brachial  ABTERT. 

Fig.  1. — Ajiatokt. 

A,  Bl  Braekial  artery. — It  extendi  from  tho  lower  border  of 
the  terai  nujor  to  >  UttJe  below  the  elbow  jdnt  Sitiuted 
intenial  to  the  bnmerai  abore,  it  deeceBdi  tmrving  from  witbin 
sutwsrdB,  and  becomea  anterior  to  it  below.  It  it  in  relatioii  in 
ita  upper  fourth  with  the  eoraco-brachiala  C,  and  balo«  thii  with 
the  iotental  border  of  the  bieepe  D,  which  orerUpe  it  in  ita  two 
lower  tliirda  in  mxuciiliu'  anbjecta.  Altogether  balow,  it  nuu 
along  the  inner  aide  of  the  bieepe  tendon,  between  it  uid  the 
median  nerre,  and  then  coimes  beneath  the  bicipital  aponeuroaia 
a,  which  aaparatca  it  from  the  median  baailic  veiii  6. 

The  mtdian  nent  E  accompanies  the  artery  in  ita  couraa 
lying  external  to  it  above,  croaaing  it  at  about  the  centre,  and 
lying  internal  to  it  below. 

The  ulnar  aiul  niucvio'^pir^  nerra  are  in  relation  with  the 
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TOOB ;  c,  oompanion  yem ;  d,  median  nerve  on  the  outer  tide  of 
the  artery  E,  the  artery  upon  a  director. 

1.  Li(f(Uure  of  the  bracki^tl  artery  ai  the  bend  ofikt  arm. 

Indaon  1. 

(1).  Reoognise  the  tendon  and  internal  order  of  the  bioept 
muscle. 

(2).  Make  an  incision  2^  inches  in  length  along  the  inner 
border  of  the  biceps.  This  incision  must  involve  only  the 
akin  and  ceUular  tissue,  avoiding  the  median  basilic  vein,  which 
must  be  pressed,  according  to  circumstances,  either  inwards  or 
outwards. 

(3).  Divide  upon  the  director  the  aponeurosis  which  is  hen 
formed  of  the  bicipital  expansion. 

(4).  Beneath  will  be  seen  the  artery  accompanied  by  its 
veins,  and  having  the  nerve  to  its  inner  side ;  raise  with  th« 
forceps  the  sheath  of  the  vessels  and  nerve,  and  incise  it  with 
care  to  an  extent  sufficient  to  isolate  the  artery ;  raise  it  upon 
the  director  and  ligature. 

2.  Ligature  of  the  hraekial  artery  at  the  upper  part  of  the  amv 

Incision  2. 

(1).  Having  determined  the  inner  border  of  the  biceps,  make 
an  incision  along  2^  inches  in  length,  involving  the  skin  and 
cellular  tissue. 

(2).  Raise  the  aponeurosis  upon  a  director. 

(3).  Seek  the  nerve  nearest  to  the  internal  border  of  the 
biceps ;  that  is,  the  median  nerve  beneath  and  internal  to  which 
will  be  foimd  the  artery. 

(4).  Carefully  open  the  common  sheath,  having  first  raised 
it  with  a  pair  of  forceps ;  then  pushing  the  nerve  outwards* 
isolate  the  artery,  passing  the  director  beneath  it  from  without 
inwards. 
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Fig.  1.— ANAT03jy. 
1.  Oremt  pectonl  muscle  drown  aside.    2.  SnutU  pectoral  muBcle. 
8.  LatiaaimuB  dam  and  Teres  major,   1.  Biceps.    G.  Triceps. 
8.  Bnchial  apoiieurosis. 

A.  AxtUaty  artay, — A.  CDutinuiitiull  of  the  subclavian  aiterj, 
it  eommences  at  the  lower  border  of  the  Gist  rib,  and  terminates 
at  the  lower  border  of  the  Terea  major.  In  its  course  it  is 
divided  into  thi«e  parts  by  the  pectoralia  minor  muscle.  The 
lowest  or  third  part  of  its  conree  is  in  relation  externally  with  the 
cxiiaoa-brachiaHs  (b)  muscle,  and  here  it  may  be  readily  com- 
pressed «gaiii»t  the  humerus:  internally  it  is  covered  by  only  the 
■kin  and  cdlular  tissue,  and  its  pulsation  can  bs  eaoly  felt. 

e,  d,  e,  f.  The  bntnches  of  the  biachial  plexus  closely  suimund 
the  artery  in  the  third  part  of  its  course. 

c.  The  nuf  cvio  mtaiwouj  nerve,  ou  the  outer  side  of  the  Teasel. 
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/,  aponeurotic  sheath  of  the  axillaiy  Teesels ;  g^  axillaiy  artery 
upon  the  director  passed  from  within  outwards,  and  from  below 
upwards. 

One  operation  now  adopted  for  tying  the  axillary  artery  in  the 
third  part  of  its  course,  i.e.,  below  the  pectoralis  minor  muscle* 
is  called  Liafranc's  method.  It  consists  of  (1)  finding  the  posi- 
tion of  the  artery  by  drawing  a  longitudinal  line  such  as  would 
separate  the  anterior  third  of  the  axilla  from  the  two  posterior 
thirds^  or  by  feeling  the  internal  border  of  the  coraco-brachialis 
musde.  2.  Incising  the  skin  and  cellular  tissue  in  the  course 
of  the  yessel  for  a  distance  of  2^  inches.  8.  As  soon  as  the 
fasciculus  of  yessels  and  nerves  comes  into  view,  relax  the  parts 
by  slightly  bending  the  arm.  4.  Next  ascertain  the  position  of 
the  coraco-brachialis,  in  order  to  find  the  artery.  5.  By  the  aid 
of  the  director  press  first  the  median  nerve  and  internal  cutaneous 
nerve  forwards,  then  the  ulnar  and  musculo-apiral  back- 
wards, the  artery  and  vein  lying  in  the  interval  between  them. 
6.  Isolate  with  precaution,  and  pass  the  director  from  behind  for- 
wards, so  as  to  avoid  the  axillary  vein. 

A  second,  and  perhaps  the  more  simple  operation,  for  tying  the 
axillary  artery  in  the  third  part  of  its  course  is  the  following: — 

I.  Supinate  the  arm,  and  extend  it  nearly  at  right  angles  to 
the  trunk.  2.  Make  an  incision  two  inches  and  a  half  in  length 
along  the  border  of  the  latissimus  dorsi  muscle,  so  as  to  run 
transversely  across  the  inner  side  of  the  arm,  and  terminate  at 
the  inner  border  of  the  biceps  muscle.  3.  Divide  the  deep 
fascia  upon  a  director.  4.  Relax  the  arm,  and  the  vessels  may 
now  be  detected  surrounded  by  the  nerves  of  the  brachial  plexus. 
In  order  to  isolate  the  artery,  it  will  be  necessary  to  press  the 
Tn^'^^i^"  nerve  forwards,  and  the  ulnar  and  musculo-spiral  nerves 
backwards.  The  director  is  to  be  passed  from  behind  forwards, 
to  avoid  the  vein. 
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LIQATUBE  OF  THE  AXILIABT  JiSD  SUBCLATIAN 
ARTERIES. 

fig.  1. — 1.  The  cUiicla  uid  great  poctonl  muide.  2.  Tba 
uillary  veash  eipoied.  ^S.  Trapeiiu*.  t.  Stemc-maitoid. 
G.  Omo-hyoid.    0.  Deltoid.     7.  Small  pectoisL 

A.  Azillar;  artery— ita  upper  part  corered  b;  the  pectonlia 
WMJor,  fnim  whidi  it  ii  aepanted  b;  a  Uijer  of  atlipoM  tinue 
containing  the  cephalic  and  other  bnuiebea  of  fdn  and  artery, 
and  the  eztAmal  anterior  thoracic  nerre:  a,  ■upra-aci^iular  artery 
running  along  the  upper  border  «f  die  ckTtde. 

B.  The  axillary  vein  interna!  to  and  in  front  of  die  aiteiy. 

C  The  cephalic  vein  Ilea  in  the  groove  between  the  pectoralia 
major  and  the  deitoid,  croadng  the  artery  at  the  upper  border  of 
the  pectonlie  minor,  uid  there  emptjing  into  the  axillary  vein. 

D.  The  brachial  plexus  external  and  behind  the  artety.  The 
external  anterior  thoracic  nerve  may  croea  the  arteiy  k 
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the  neck  is  long,  and  the  aiiory  cui  than  be  oomproMod  either 
directly  or  by  forcibly  lowering  the  eUTide. 

B.  The  eabcUyian  vein,  in  front  of  and  below  the  artery, 
from  which  it  ia  separated  by  the  inasrtion  of  the  acalenosantictis, 
h  (Fig.  2).  Hie  external  jogular  vein  (e)  crosses  the  artery  in 
front  to  empty  into  the  subclaTisD. 

C.  The  brachial  plexus  of  nerves  are  altogether  external  to 
the  artery. 

Fig.  8. — Operation. 
Incision  No.  1. — Zt^folvre  of  the  axillary  artery, 

a,  Indsion  of  the  skin  ;  6,  of  the  subjoined  aponeurosis  ; 
Cy  upper  border  of  the  pectoralis  minor  ;  e,  fibres  of  pectoralis 
major  cut  acroas ;  d,  axillary  vein  ;  A,  axillary  artery  upon  an 
aneurism  needle  below  the  level  of  the  cephalle  vein. 

Incision  No.  2. — Ligature  of  tJie  subclavian  artery  external  to  the 

icaUnet. 

On  Incision  in  the  skin ;  6,  in  the  aponeurosis ;  e,  omo-hyoid 
muscle ;  d,  brachial  plexus  of  nerves ;  e,  scalenus  anticua 
muscle  ;  /,  subclavian  vein  ;  A,  subclavian  artery. 


LIGATURE  OF  THE  AXILLARY  ARTERY  IN  THE 
FIRST  PART  OF  ITS  COURSE. 

First  Method. 

In  this  operation  the  vessel  is  ligatured  in  a  triangular  space 
limited  above  by  the  clavicle,  below  and  externally  by  the  pec* 
toraUs  minor,  below  and  internally  by  the  sternal  portion  of  the 
pectoralis  major.  The  shoulder  Ijring  free,  the  elbow  slightly 
away  from  the  body,  and  the  head  inclined  towardi  the  opposite 
side,  an  indsioD  is  made  parallel  with  the  clavide,  and  f  inch  to 
1  inch  below  it,  compressing  the  skin  and  cellular  tissue,  and 
extending  from  the  cellular  interval  between  the  great  pectoral 
and  the  deltoid  muscles  as  far  as  two  finger  breadths  external  to 
the  stemo-davicular  articulation.  The  fibres  of  the  great  pec* 
toral  muscle  being  successively  divided,  the  posterior  sheath  of 
the  muscle  comes  into  view.  Then,  to  favour  the  separation  of 
the  lips  of  the  wound^  the  shoulder  may  be  loweied  a  little,  and  by 
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meuu  of  the  director  the  costo^oneoid  membr&ne  may  be  t'>rti 
through.  With  the  finger  introduced  into  the  wound,  the  Hmall 
pectonl  miucle  is  to  be  pushed  dovnwaid*  and  outmrda,  and 
in  the  depths  will  be  Been — 1,  the  uillaijTun  inflated  with  blood; 
2,  the  azilleiy  aiterj  external  to  and  behind  it ;  3,  the  brachial 
pleiua  above,  ezt«mal  and  behmd  the  art«rj. 

In  paeaing  the  ligature  behind  the  artery,  the  vein  must  be 
preased  a  little  inwarda,  and  the  ligature  paated  between  it  and 
the  artery. 

Second  method.  (Chamberlayne.)  One  indaion  four  inchee  long 
ia  made  below  the  clavicle,  and  a  second  nearlj  the  same  langtb, 
ooireaponding  to  the  cellular  interval  between  the  great  pectoral 
and  the  deltoid  muaclea,  taking  care  to  avoid  the  cephalic  vein. 
The  triangular  flap  thus  formed  is  turned  downwarda  and  in- 
wards, and  the  artery  ia  to  be  sought  above  the  pectonlia  minor, 
aa  in  the  preoeding  operation. 

LIGATURE  OF  THE  SDBCLAVUN  ARTERY. 

The  subclavian  arteiy  may  be  tied  in  t^  second  or  third  parta 
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(3).  The  tubercle  being  recognised,  the  artery  may  be  felt 
immediately  behind  it,  and  may  be  readily  expoeed  by  the 
director,  after  which  the  aneuriam  needle  may  be  passed  beneath 
Uie  Teasel,  guided  along  the  finger  from  before  backwards,  and  a 
little  from  within  outwards  ;  at  the  same  time  the  finger  placed 
above  and  external  to  the  artery — that  is,  between  it  and  the 
brachial  plexus — supports  the  artery  and  prevents  it  from  slipping. 
To  facilitate  this  part  of  the  operation,  the  shoulder  should  be 
lowered. 

2nd,  Between  the  two  scalenes.  (Dupuytren.) 
This  operation  differs  but  little  from  the  preceding.  After 
having  recognised  the  tubercle  on  the  first  rib,  and  made  out 
the  attachment  of  the  scalenus  anticus,  a  director  is  passed 
between  the  artery  and  the  scalenus  anticus,  and  the  muscle  is  to 
be  divided.  The  artery  is  now  freely  exposed,  and  may  be  liga- 
tured. The  objections  to  this  operation  are, — 1.  The  point  of 
ligature  is  too  near  the  origin  of  large  branches.  2.  The  phrenic 
nerve  which  runs  along  the  scalenus,  or  immediately  to  its  inner 
ade,  is  expoeed  to  danger.  3.  The  subclavian  vein  or  the  in- 
temal  manunary  artery  may  be  wounded. 
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Fip,  1,  2,  8. — Akatokt. 

Fig.  1.  Origin  of  tke  tarotid  and  lubdavian  arttria;  bmndta  of 
tic  wielaniuu. 

a  a.  Arch  of  the  aorta  ;  \>,  brschio-cephalic  or  mnomltMUi 
arierj  ;  d,  t,  right  subclsviati  and  right  carotid  j  i,  f,  left  nib- 
claviac  and  left  carotid.  Before  pagaiiig  between  the  acaJetie* 
(j),  the  Bubclavioiu  giT«  off  the  vertebral  urteriee  A  k ;  inferior 
thyroide  and  trannveraaleB  humeri,  perhape  also  the  tranaveraalea 
colli,  either  wpontely  or  from  a  common  [tnink,  the  thyroid 
axes  i<;  internal  mammarieg j j";  eiteiual  to  the  acalenee,  the 
poeterior  scapular  i  h,  the  thoracic  axis  I — which  ii,  however, 
generally  given  off'  from  tlie  firat  port  of  the  axillary  artery. 

Fig.  2.  Retation  of  Ikt  o/rUrial  (n(A  tkt  vaiou*  trtaii*. 

a  a.  Interna]  jugular,  in  front  of  and  external  to  the  oaro- 
tids  1  fr   b,  Bubdavian  veins,  anterior,  panUel  to,  and   a  little 
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B.  Tbe  internal  jugular  vein  lies  external  to  the  artery,  and 
oTerli^  it. 

C.  The  pneumogastric  nerve  descends  behind  and  between  the 
artery  and  vein  contained  in  the  same  sheath  ;  below  it  passes 
between  the  subclavian  artery  and  vein  to  enter  the  thorax.  It 
famishes  a  variable  number  of  cardiac  branches,  which  cross 
in  front  of  the  lower  fourth  of  the  artery.  The  sympathetic 
nerve  is  altogether  behind  the  sheath  of  the  vessels,  and  con- 
tained in  loose  connective  tissue. 

D.  The  internal  carotid  and  the  external  carotid  D'  arise  by  the 
bifurcation  of  the  external  carotid.  The  external  carotid,  lying 
at  first  internal  to  and  then  crossing  outwards  in  front  of  the  in- 
ternal carotid,  terminates  at  the  level  of  the  condyle  of  the  lower 
jaw,  where  it  divides  into  the  temporal  and  internal  maxillary 
arteries.  At  first  superficial,  it  then  dips  beneath  the  hypo- 
glossal nerve  (H),  the  digastric  and  stylo-hyoid  muscles,  and  the 
parotid  gland. 

£.  The  facial  artery  arises  from  the  external  carotid  a  little 
above  the  hyoid  bone,  passes  beneath  the  digastric  and  stylo- 
hyoid muscles  along  the  outer  surface  of  the  submaxillary  gland, 
and  curving  upwards,  gains  the  body  of  the  lower  jaw,  then  lies 
in  the  interstice  which  separates  the  masseter  muscle  (4)  from 
the  triangularis  oris,  and  distributes  itself  upon  the  cheek  and 
face. 

F.  The  lingual  artery,  arising  from  the  external  carotid  below 
the  preceding,  and  at  the  level  of  the  hyoid  bone,  is  crossed  by 
the  hjrpogloasal  nerve  (H),  and  then  turning  beneath  the  hyo- 
glossus  muscle,  runs  to  be  distributed  mainly  in  the  tongue. 

Operation. 

Incision  No.  1.— Ligature  of  the  carotid  artery  in  the  upper  part. 

o,   skin  ;   6,  cervical   aponeurosis  ;   c,  pneumogastric   nerve  ; 
d,  stemo-mastoid  muscle  ;  A,  carotid  artery. 

'   Incision  No.  2. — Ligature  of  the  lingual  artery. 

o,  skin  ;  6,  platysma  and  fascia  ;  c,  incision  of  the  hyo-glossus 
muscle  ;  A,  the  lingual  artery. 
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iDdjdoQ  So.  3. — Ligature  oflhi/acial  ariery. 
a,  skin  ;  b,  pistyima  and  fascia ;  A,  the  facial  artaiy. 

DESCRIPTION  OF  THE  OPERATIONS. 
I.  LlOATUKK  or  TBE  Bbacbio-cepbujc  TKtHIK. 

This  arterj,  commendogat  the  most  interior  part  of  the  tiana- 
Terse  portion  of  the  arch  ef  the  aorta,  termiiiatee,  after  a  courw 
of  about  an  inch  and  a  half,  behind  the  right  Btemo-claTicnlar 
articulation. 

(I).  The  patient  lying  upon  the  back  with  the  head  ex- 
tended, an  _|  shaped  indeion  if  to  be  made,  of  vhich  the  hori- 
lontal  stroke  ahall  nm  from  the  atemo-claTicular  articulation 
parallel  with  the  cUvide,  and  about  half  an  inch  above  it,  and 
OS  far  Qutwarda  aa  the  centre  of  the  bone.  The  perpendicular 
stroke  is  then  to  be  extended  upwards  along  the  inner  border 
of  the  right  stemo-mastoid  to  a  distance  of  about  three  inches. 

(2).  Divide  upon  the  director  the  sternal  origin  and  the 
greater  part  of  the  claTiculor  origin  of  the  right  sterao-maBtoid 
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muscle,  terminating  a  little  below  the  cricoid  cartilage  ;  the  in- 
ciiion  wiU  include  the  skin,  cellular  tissue,  and  platysma. 

(2).  Incise  upon  a  director  the  deep  cervical  fasda,  which 
here  unites  ihe  stemo-mastoid  with  the  stemo-hjoid  and  sterno- 
thyroid muscles. 

(3).  Then  flexing  the  head  so  as  to  relax  the  muscles,  and 
at  the  same  time  separating  the  muscles  referred  to,  the  omo- 
hyoid muscle  is  brought  into  view,  crossing  the  depths  of  the 
wound. 

(4).  The  artery  and  vein  being  now  seen  enveloped  in  a 
common  sheath,  on  which  lies  the  descendens  noni  nerve,  the 
sheath  may  be  carefully  raised  with  the  forceps  and  with  precau- 
tion divided  sufficiently  to  admit  the  director,  whilst  at  the  same 
time  an  assistant  presses  on  the  internal  jugular  vein  at  the  upper 
part  of  the  wound,  in  order  to  prevent  the  great  dilatation  of  the 
vein,  which  is  often  of  serious  inconvenience  to  the  operator. 

(5).  There  remains  only  to  tear  with  the  sound  the  cellular 
tissue  which  unites  the  vessels  together,  and  so  to  isolate  the 
artery,  which  may  be  now  raised  upon  the  aneurism  needle, 
passing  the  instrument  from  without  Inwards. 

2.  Ligature  at  the  lower  part. 

(1).  Make  an  incision  2^  to  3  inches  in  length,  commencing  f 
of  an  inch  above  the  stemo-clavicular  articulation,  and  extend- 
ing upwards  along  the  inner  border  of  the  stemo-mastoid. 

(2).  The  skin  and  cellular  tissue  and  cervical  fascia  being 
divided,  the  muscle  is  brought  into  view. 

(3).  The  French  advise  that  the  sternal  fasciculus  should  be 
divided ;  but  it  is  sufficient  to  draw  it  aside,  when  the  sterno- 
hyoid and  stemo-thyroid  are  now  seen. 

(4).  The  latter  muscles  are  to  be  drawn  inwards,  and  the 
sheath  of  the  vessels  is  thus  exposed. 

(5).  The  sheath  is  to  be  opened  as  far  inwards  as  possible, 
so  as  to  isolate  the  artery  without  injuring  the  vein,  which  has  a 
tendency  as  soon  as  the  sheath  is  opened  to  bulge  in  front  of  the 
artery.  The  director  is  to  be  passed  from  without  inwards,  so  as 
to  avoid  the  vein  and  the  pneumogastric  nerve,  which  latter  lies 
behind  and  between  the  vessels  enclosed  within  the  sheath. 
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III.  LiQATirai  or  lai  Lmauu  Abtkbt  (Plate  XI.,  Tig.  i). 

(1).  H»Tiiig  reoognised  beneath  the  mteguinenb  the  great 
comu  of  the  hyoid  bone,  make  ui  incUiaii  about  1 J  inch  in  length 
parallel  with  the  comu,  and  about  ^  intdi  above  it,  including  the 
akin,  cellular  tiwue,  and  platynna  m;oidee. 

(2).  Thia  incision  will  eipoee  the  lower  border  of  the  aub- 
maxillaiy  gland,  whkb  muet  be  imieed  upward  in  ordm-  to  see 
the  shining  tendon  of  the  digastric  muscle, 

(S).  Immediatelj  below  thia  is  the  bypogloaBa]  nerve,  and 
about  ^  of  an  inch  below  Uiis  nerve  the  hyogloeaus  muacle  must 
be  divided  tranavenely,  to  come  exactly  upon  the  line  of  the 
artery.  The  veesel  maj  be  now  eBsilj  ligatured,  as  it  is  not  in 
contact  with  any  vein  or  nerve. 

IT.    LlQATCSB  OP  THE   FaCIAL  AATEBT    AS    IT  PJSSEi   OVKR   TBI 

BOEDER  OP  THE  LowBE  Jaw  (Plate  XL,  Fig.  4). 
(1).  Raqueat  the  patient  to  &nnly  does  the  jaw.     In  thit 
muBcla  tnaj  be  dearly 
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PLATE  Xn. 

LIGATURE  OF  THE  RADIAL  ARTERY  AND  DORSAL 

ARTERY  OF  THE  FOOT. 

Fig.  1.  Anatomt  of  thb  Radial  Abtkrt  on  thb  Dorsal 

Surface  of  thb  Carpus. 

1.  Poet  annular  ligament  of  the  carpus. 

2.  Extensor  ossis  metacarpi  poUicis. 

3.  Extensor  primi  intemodii  poUids. 

4.  Extensor  secundi  intemodii  poIliciB. 

A.  The  radial  artery  turning  around  the  radio^carpal  articu- 
lation passes  beneath  the  extensor  ossis  metacarpi  and  extensor 
primi  intemodii  pollids  (2  and  3),  and  then  obliquely  beneath 
the  extensor  secundi  intemodii  pollids  to  penetrate  between  the 
two  heads  pf  the  abductor  indids,  and  thus  gains  the  palm  of 
the  hand,  where  it  ultimately  forms  the  deep  palmar  arch.  In 
this  part  of  its  course  it  is  in  relation  with  venous  branches,  and 
some  perve  filaments  from  the  radial  nerve,  covered  only  by  the 
general  aponeurosis  and  the  integument. 

Fig.  2. — Operation. 

o^  Incision  in  the  intergument ;  6,  the  aponeurosis  ;  A,  the 
radial  artery. 

Fig.  3.— Anatomy  of  thi  Dorsal  Artery  of  thr  Foot. 

I.  Donal  annular  ligament.  2.  Tendon  of  the  extensor  pro- 
pToprius  pollids.  8.  The  common  extensor  of  the  toes.  4.  In- 
ternal tendon  of  the  extensor  brevis  digitorum. 

A.  The  dorsal  artery,  a  continuation  of  the  anterior  tibial  artery, 
commences  beneath  the  annular  ligament  of  the  tarsus  (I),  and 
extends  from  the  middle  .of  the  intermalleolar  space  to  the  proxi- 
mal extremity  of  the  first  interosseous  space,  where  it  penetrates 
the  first  dorsal  interosseous  musde  to  reach  the  sole  of  the  foot, 
and  there  anastomoses  with  the  plantar  arch.  Covered  by  the  apo- 
neurotic layer  which  binds  it  upon  the  tarsus,  and  by  the  general 
aponeurosis  and  the  integument,  the  dorsal  artery  descends  upon 
the  instep,  accompanied  by  two  satellite  veins,  and  by  the  tibial 
nerve  (6)  internal  to  it.      It  courses  along  the  outer  side  of  the 

3 
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tendon  of  the  BxteuBOT  propriui  pollicia  (2),  an  important  rela- 
tion which  can  be  made  out  by  extending  the  great  tue  ;  and 
external  to  it  runs  the  inner  head  of  the  eztetuor  brevia  digi- 
torum  (4),  which  in  miwrnlar  Hubjects  somewhat  oTerlspa  it. 
Fig.  i. — Operation. 
a,  Inciaon  in  the  skin  ;  b,  the  aponeurosis ;  A,  the  donni 

STEPS  OF  THE  OPERATION. 
JUgalurt  of  the  rad!al  artery  on  Chf  dorlal  turfaee  cf  tA<  earpat. 

(1).  By  (orc«d  extension  of  the  thumb  determine  beneath  the 
skill  the  projection  of  the  erten»or  secundi  intemodii. 

(2).  Make  an  incision  about  one  inch  in  length,  internal,  and 
parallel  to  this  tendon,  the  middle  of  the  inciidon  coireapoDding 
to  the  summit  of  the  first  intermetacarpal  space. 

(3).  Divide  the  aponeurosis. 

(<).  beneath  the  aponeurosis,  in  the  angle  formed  at  the  sum- 
mit of  the  first  intermetacarpal  space,  will  be  found  the  radial 
artery,  accompanied  by  ti 

(5).   Di?^iiga6C  it  trum  the  v>:iiiB  with  the  poiut  nt  thn  director 
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PLATE  XIII. 
LIGATURE  OF  THE  ANTERIOR  TIBIAL  ARTERY. 

Fig.  1. — Anatomt. 

1.  Patella.  2.  External  malleolus.  3.  External  aponeurosis 
of  the  leg.  4  and  5.  Tibialis  anticus  and  extensor  communis 
digitonim  turned  aside,  and  thus  exposing  the  vessels  deeply 
situated  in  the  intermuscular  space.  (6).  Peroneal  muscles 
divided.     7.  The  fibula. 

A-  The  anterior  tibial  artery,  the  external  and  anterior  branch 
of  the  bifurcation  of  the  popliteal,  arises  beneath  the  fibrous 
arch  of  the  soleus  and  terminates  beneath  the  anterior  annular 
Kgament,  when  it  becomes  the  dorsal  artery  of  the  foot.  Its 
direction  from  above  downwards,  and  somewhat  obliquely  from 
behind  forwards,  would  be  represented  by  a  line  drawn  from  the 
inner  part  of  the  head  of  the  fibula  to  the  centre  of  the  tibio-tarsal 
articulation.  This  artery  pierces  the  interosseous  ligament  from 
behind  forwards  at  the  level  of  the  upper  fourth  of  the  leg,  and 
descends  nearly  two-thirds  of  its  length  upon  the  ligament ; 
below  it  ]iea  upon  the  outer  surface  of  the  tibia  turning  to 
reach  the  front  of  the  lower  extremity  of  that  bone.  To  its 
inner  side  lies  the  tibialis  anticus  (4)  and  the  bone  ;  to  its  outer 
side,  the  extensor  communis  digitorum  on  the  upper  third,  and 
the  extensor  proprius  pollicis  in  the  lower  two-thirds,  the 
tendon  of  the  latter  muscle  crossing  it  below  from  without  in- 
wards. To  the  outer  side  of  this  tendon,  and  in  the  same  space 
with  it,  the  artery  passes  beneath  the  annular  ligament. 

The  extensor  muscles  and  the  tibialis  anticus,  between  which 
lies  the  artery,  are  intimately  united  and  bound  down  by  the 
aponeurosis  (3),  a  disposition  which  conceals  their  partition  and 
renders  their  separation  difficult. 

B,  B.  The  venaj  comites  accompany  the  artery  in  its  whole 
length. 

C.  The  anterior  tibial  nerve,  at  first  external  to  the  artery, 
crosses  in  front  of  it  at  the  lower  fourth,  and  becomes  internal  to 
it  beneath  the  ligament. 


36  OPERATIVE  SUBQEKT 

A',  The  peroneal  artery,  a  bnuich  of  the  porterior  tibial, 
deacenfU  TariicaJlj  lioog  the  poiterior  aapect  at  the  fibula  a*  tax 
aa  the  lower  tibio-Gbular  articulation,  being  cOTsred  above  bj'  the 
Boletu,  then  Ijiiig  between  the  Bsior  loogus  polHda  and  the 
tibialis  porticiu  (S),  and  below  upon  the  interoBseoua  ligament. 

Fio.  2. — Ofeiutioh. 

Inciiion  No.  1. — Ligatvrt  of  tAt  anterior  t^ial  at  tti  lowtr  port 

B,  The  akin ;  h,  the  aponeuroeis ;  c,  tibialis  anticus  muacle  ; 

d,  extensor  propriuB  poUicis  ;  e,  anterior  tibial  nerve  ;  A,  the 

artel7  raised  upon  a  Deschampa'  needle. 

InciEioa  No.  2. — lAgaturt  ofQit  HMt^-nor  fiKul  in  ttt  M,pfer  paxt. 

a,  The  skin  ;  h,  the  aponeuroua  ;  c,  eitenwir  cominiinia  digi- 

torium  i  d,  tibialis  anticua  ;  t,   anterior   tibial    vein  ;   A,   the 


Incision  No.  3. — Ligature  of  the  peroamt  artery  in  ii*  Ivwtr  part. 
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n.  Ligature  op  the  Ufpeb  Part  op  the  Anterior  Tibial 

Artery. 

(1).  At  rather  more  than  an  inch  external  to  the  crest  of  the 
tibia,  and  in  the  course  of  a  line  which  would  extend  from  the 
head  of  the  fibula  to  the]  centre  of  the]  ankle  joint  make  an 
indaion  three  inches  and  half  in  length,  dividing  the  skin  and 
cellular  tissue. 

(2).  Divide  the  aponeurosis  upon  the  director,  and  if  difficult 
to  find  the  intermuscular  space  this  fascia  may  be  divided 
cniciaUy. 

(3).  The  intermuscular  space  being  seen  or  recognized  by 
means  of  the  finger  on  the  outer  side  of  the  tibialis  anticus,  the 
mtiscles  are  to  be  freely  separated  by  the  finger,  and  the  vessel 
will  be  detected  lying  upon  the  interosseous  ligament  and  accom- 
panied by  the  anterior  tibial  nerve  to  its  outer  and  front  part, 
and  the  two  companion  o^eins  surrounding  it. 

(4).  Isolate  the  artery  and  ligature  with  the  aid  of  a  rect- 
angular aneurism  needle. 

IIL  Ligature  of  the  Peroneal  Artery. 

(1).  Recognize  the  outer  border  of  the  fibula,  then  half  an 
inch  behind,  and  parallel  to  it,  make  an  incision  about  three  inches 
in  length,  dividing  the  skin  and  cellular  tissue. 

(2).  Divide  the  aponeurosis  to  the  same  extent  on  a  director. 

(3).  Recognize,  and  then  push  inwards,  the  external  border  of 
the  soleuB  muscle,  which  often  overlaps  the  fibula.  Next  starting 
from  the  border  of  the  bone,  which  is  now  uncovered,  cut  through 
a  layer  of  fascia  which  covers  the  flexor  longus  pollicis,  and  then 
separate  the  muscle  from  its  attachment  to  the  fibula  ;  turn  the 
muscle  inwards,  and  the  artery  will  be  found  lying  upon  the 
bone,  and  gradually  approaching  the  interosseous  ligament  as  it 
descends. 


OFEKATIVB  BUBGEBT 


PLATE  XJV. 

LIGATURE  OF  THE  POSTEKIOR  TIBUL  ARTERY. 
Fig.  1. — AnaiOMT. 

1.  The  patella.  2.  ln(«raat  malteolua.  3.  Internal  BuHace 
of  the  tibii.  1.  Intemat  aponeurosis.  G.  Soleua  muacle  drawn 
backwards. 

A.  The  posterior  tibial  artery  commencing  at  the  bifurcation 
of  the  popliteal  terminates  beneath  the  internal  annular  ligament, 
where  it  dividag  into  the  internal  and  eitemal  plantar.  It» 
direction  would  be  lepresented  bj  a  line  drawn  obliquel;  from 
the  middle  of  the  ham  to  a  point  behind  the  malleolus. 

In  its  "ppf  third  the  aiterf  is  deeply  situated,  lying  upon 
the  tibialis  posticus  (T),  and  covered  b;  the  deep  aponeurosis,  the 
wileua  (5),  and  gastroenemiua  (9). 

lu  its  middit  third  it  approaches  Dearer  to  the  surface,  descend- 
ing parallel  to  the  internal  border  of  the  tibia,  separated  from  the 
bone  by  the  common  flexor  of  the  toea  (S),  and  covered  by  the 


AND   SURGICAL  ANATOMY.  39 

d,  the  common  flexor  ;  e,  the  posterior  tibial  nerve ;  A,   the 
artery. 

IncLdon  No.  3. — Ligature  of  the  upper  third  of  the  posterior  tibial 

artery, 
a.  The  skin  ;  b,  the  aponeurosis  ;  c,  the  gastrocnemius  drawn 
back  by  a  retractor ;  d^  an  incision  made  through  those  fibres  of 
the  soleus  attached^  to  the  inner  border  of  the  tibia  ;  A,  the 
artery. 

STAGES  OF  THE  OPERATION. 

1.  Ligature  of  the  posterior  tibial  artery  in  the  lovoer  part  or 

behind  the  malleolus, 

(1).  At  one-third  of  a  inch  behind  the  posterior  border  of  the 
internal  malleolus  ^make  a  semilunar  incision  in  the  integument 
nearly  two  inches  in  length,  the  concavity  embracing  the 
malleolus. 

(2).  Divide  the  aponeurosis  upon  a  director,  carefully  avoiding 
the  synovial  grooves  on  the  posterior  part  of  the  malleolus. 

(3).  Beneath  the  aponeurosis  and  in  front  of  the  nerve,  the 
artery  is  to  be  found  between  two  companion  veins. 

2.  Ligaiure  of  the  middle  third  of  the  posterior  tibial  artery. 

(1).  At  three-quarters  of  an  inch  behind  the  internal  border  of 
the  tibia  make  an  incision  two  inches  and  a  half  in  length  in  the 
akin  and  cellular  tissue. 

(2).  Divide  the  aponeurosis,  and  draw  the  border  of  the  soleus 
muscle  outwards. 

(3).  Incise  the  deep  aponeurosis  upon  a  director,  and  immedi- 
ately beneath  it  will  be  seen  the  artery  with  its  two  veins. 

3.  Ligature  of  the  upper  third  of  the  posterior  tibial  artery, 
(I).  At  about  one  inch  behind  the  internal  border  of  the  tibia 

make  a  longitudinal  incision  three  and  a  half  to  four  inches  in 

length  through  the  skin,  cellular  tissue  and  aponeurosis. 

(2).  By  means  of  the  index  finger  within  the  woimd  separate 

and  turn  outwards  the  internal  border  of  the  gastrocnemius. 
(3).  Next  detach  the  fibres  of  the  soleus  arising  from  the 

internal  border  of  the  tibia  said  turn  this  muscle  outward. 
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(i).  Wbilit  Umm  muaclM  are  held  btokwarda  ud  outmrOB   . 
bf  a  rstnctor,  divide  upon  a  director  the  deep  aponeurotic  fascia, 
b«n«atlk  which  can  ba  wea  the  vessela.  ' 

I'C).  Lsolate  the  artery,  and  pasa  the  ligature  with  either  a 
Cot^nr'a  or  a  Deacbampn'  needle. 

Ma^^ec's  Hetbod- 

Instead  of  detaching  the  Boleua  mimcle  from  the  tibia,  thia 
author  ndvigeB  tie  divigion  of  thia  niuBcle  layer  by  layer  in  ita 
whole  thickness,  penetrating  the  posterior  surface  of  the  muscle 
at  about  three-quarters  of  an  inch  from  the  intemal  border  of 
the  tibia.  The  knife  aoon  comeB  upon  a  thick  pearly  fibrous 
lamina  upon  which  are  inserted  the  fleshy  fibres,  the  anterior 
aponeuToais  of  the  moscle  tisveraed  by  numerous  vascular 
branches.  On  inciung  this  aponenroaia,  the  deep  aponeurotic 
fasda  comes  into  view,  beDeath  which  lies  the  artery. 

In  performing  thia  operation,  the  contiactionB  of  the  musclea 
often  impede  the  operator  U)  such  an  extent  that  it  becomes 
o  divide  the  muscle  across  its  fibres. 
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PLATE  XV. 
LIGATURE  OF  THE  POPLITEAL  ARTERY. 
Flga.  1,  2,  and  3. — ^Anatomt. 
Fig.  1. — Aponeurotic  layer^  superficial  ressels  and  nerves, 
1 — 1.  Popliteal    aponeurosis   in    part    removed.      2.    Semi- 
membranosus.     3.  Biceps.      4.  Cutaneous  vessels  and  nerves. 
5.  Internal  saphenous  vein. 

A.  External  or  sluyrt  saphenovs  vein. — It  ascends  for  a  dis- 
tance verticaDy  towards  the  middle  of  the  popliteal  aponeurosis, 
where  it  perforates  ;  beneath  the  fascia  it  runs  external  to  the 
popliteal  nerve  to  enter  the  popliteal  vein.  It  is  accompanied  by 
the  external  saphenous  nerve  (6). 

C.  The  popliteal  or  internal  popliteal  nerve. — Sub-aponeu- 
rotic  in  the  popliteal  region,  which  it  traverses  vertically  from 
above  downwards  to  become  the  posterior  tibial  nerve  ;  situated 
superficial  to  and  a  little  external  to  the  popliteal  vessels,  from 
which  it  is  separated  by  a  fine  layer  of  adipose  tissue,  it  furnishes 
beneath  the  aponeurosis  many  filaments  to  the  popliteal  region  ; 
from  it  is  also  given  off  the  communicans  poplitei  (Jb)  or  external 
saphenous  which  perforates  the  fascia  in  company  with  the  short 
saphenous  vein. 

D.  Peroneal  or  external  popliteal  nerve. — More  superfidal 
and  smaller  than  the  preceding.  It  descends  obliquely  from 
within  outwards,  beneath  the  aponeurosis,  to  be  distributed  in 
the  leg.  In  the  popliteal  space  it  gives  off  the  communicans 
peronei,  and  a  branch  called  the  peroneal  saphenous  (e),  which 
piercing  the  aponeurosis  in  a  variable  position,  ultimately  joins 
the  external  saphenous  (6). 

Fig.  2. — Sub-aponeurotie  dissection. 

The  popliteid  nerve  is  cut  across,  and  the  adipose  tissue  which 
occupies  the  space  has  been  removed,  leaving  bare  the  popliteal 
vessels. 

A.  Tke  popliteal  artery  extends  from  Hunter's  canal  to  the 
lower  border  of  the  popliteus  muscle ;  it  is  directed  a  little 
obliquely  from  within  outwards,  overlapped  in  its  course  and 
crossed  near  the  centre  by  the  popliteal  vein  (B),  which  at  the 
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lower  port  of  the  arterj  ia  eomewhat  mtemal  HUd  >t  the  upper 
part  eitenuJ  to  the  artorj.  These  two  vesaela  me  covered 
superiorly  bj  the  belly  of  the  semi-membronixnu  (1),  and  at 
the  lower  port  b;  the  two  bellies  of  the  gsatrocuemius  (2  and  3). 
They  are  bound  together  in  their  course  by  dense  connective 
tissue,  which  reudera  it  difflcult  to  isolate  them. 

Fig.  3.  — A.  The  popliteal  artery,  at  firat  internal  to  the  femur 
(1),  li£fl  below  upoa  its  posterior  surface,  then  passing  between 
the  condyles  {2  and  3)  comee  into  contact  with  the  tibio-femoral 
articulation.  In  its  course  it  furnishes  many  branches,  of  which 
the  chief  are — the  luperior  articuiar  {a  b  c)  ;  tke  inferior  articiUar 
(d  c),  which  anastomose  with  the  preceding  in  front  of  the  knee  ; 
the  azj/goi  articiJar  ;  and  the  luroi,  which  are  dietribut«d  to  the 
gastrocnemius. 

Fig.  1.    QPEBATIOIJ. 

The  popliteal  artery  may  be  ligatured  either  in  the  upper  or 
the  lower  part  of  the  pophteal  space  by  the  same  operation — the 
only  difTerence  being  that  to  find  the  vessel  in  the  lower  part  it 
would  be  necessary  to  make  an  indsion  four  iucbea  in  length, 
oommencing  one-third  of  an  inch  above  the  articulation,  and 
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(4).  ReoQgnize  the  outer  border  of  the  semimembranosua 
muacle,  and  the  popliteal  nerve  will  be  now  seen  coming  from 
beneath  it. 

(5).  Puflh  the  nerve  inwards,  and  beneath  and  a  little  internal 
to  it  will  be  found  the  popliteal  vein. 

(6).  Isolate  the  vein  with  caution,  and  also  draw  it  cautiously 
inwards,  when  the  artery  will  be  found  lying  the  deepest  of  all 
the  structures. 

(7).  Carefully  isolate  the  artery  and  ligature  with  an  aneurism 

needle. 

Mabchal's  Method. 

The  object  of  this  operation  is  to  tie  the  popliteal  artery  in 
ita  lower  part,  but  instead  of  arriving  at  it  through  the  popliteal 
space,  the  inner  side  of  the  leg  is  penetrated. 

The  patient  lies  upon  the  back  with  the  leg  flexed  and  lying 
on  ita  outer  surface.  The  surgeon,  standing  on  the  outer  side  of 
the  Umb,  makes  an  incision  3^  inches  in  length,  commencing 
below  the  internal  tuberosity  of  the  tibia  and  carrying  it  down- 
wards along  the  internal  border  of  the  inner  head  of  the  gas- 
trocnemius— that  is,  somewhat  obliquely  from  without  inwards 
and  from  behind  f orw^ds  to  within  a  third  of  an  inch  of  the 
internal  border  of  the  tibia. 

On  dividing  the  skin,  the  internal  saphenous  vein  is  to  be 

avoided.    The  gastrocnemius  is  next  to  be  recognised  ;  then,  on 

flexing  the  leg  upon  the  thigh,  so  as  to  relax  that  muscle,  the 

index  finger  is  to  be  introduced  beneath  it,  so  as  to  completely 

separate  it  from  the  deep  muscles.      The  artery  is  now  readily 

seen,  vidth  the  nerve  slightly  to  its  inner  side  and  surrounded  in 

ita  lowest  part  by  the  satellite  veins  which  accompany  the  tibial 

arteries. 

Jobebt's  Method. 

In  this  operation,  which  is  the  counterpart  of  the  preceding, 
the  object  is  to  tie  the  popliteal  artery  in  the  upper  part ;  but 
instead  of  approaching  it  through  the  popliteal  space,  an  incision 
34  inches  in  length  is  made,  commencing  immediately  above  the 
inner  condyle  of  the  femur  :  the  diasection  is  carried  between 
the  vastus  intemus  and  the  muscles  which  form  the  inner 
boundary  of  the  popliteal  space. 
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PLATE  SVl 

UQATUBE  OF  THE  FEMORAL  ARTEHT. 

Fig.  I.— AxiTonr. 

A.  The  femoRLl  aiter;,  a  coatinoation  of  the  ext«nu]  ilikc, 
eitondB  from  tba  middle  of  the  crural  «roh  (1)  to  ths  and  of 
Hunter's  canal,  where  it  becomes  the  popUted.  The  renel  ii 
in  front  of  the  femur  in  the  upper  part  of  its  ooonat  internal 
to  it  in  the  middle,  and  posterior  to  it  in  the  poj^iteal  region. 
Id  its  upper  fourth  it  ie  eoTOred  only  by  some  lymphatic  ganglia, 
the  femoral  aponeuroau!  and  the  skin — ita  BuperficiBl  pooUon 
allowing  of  ita  being  compreeaed  upon  the  body  of  the  pubea  or 
upon  the  head  of  the  femur.  Lower  the  lartoriua  muacle  ((  b) 
becomes  ita  companion,  coTering  it  and  also  croning  it  in  such 
manner  that  the  vessel  correeponds  to  ita  internal  border  on  the 
upper  part  of  ita  extent,  and  almoet  to  ita  external  border  in 
Hunter's  canal. 

C.  The  femoral  i-ein  accompanies  the  artery,  lying  internal  to 
it  above,  posterior  to  it  in  the  chief  part  of  ita  extent,  and  a  litUe 
external  to  it  below.  These  two  Tenela,  united  ti^ther  by  a 
very  dense  cellular  tissue  in  their  two  lower  thicda,  are  in  addi- 
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dj  internal  saphenouB  nerve  ;  e,  tendinoiu  sheath  of  the  femoral 
TeoBels  at  Hunter's  canal ;  A,  the  artery. 

Inciflion  No.  2. — Lufoture  of  the  femoral  artery  in  its  %ipper 

third, 

a,  the  skin  and  cellular  tissue ;  h,  aponeurosis ;  c,  sheath 
of  the  femoral  vessels ;  c2,  femoral  vein  ;  e,  saphenous  nerve  ; 
f,  internal  border  of  the  sartorius  ;  A,  the  artery. 

STAGES  OP  THE  OPERATION. 
Ligature  of  the  femoral  artery  in  Hunter*  s  canal, 
(See  Fig.  2,  Incision  1). 

The  course  of  the  artery  is  represented  by  a  line  drawn  from 
the  centre  of  the  crural  arch  to  the  internal  condyle  of  the 
femur. 

(1).  The  thigh  being  partly  flexed  and  turned  outwards,  make 
an  incision  through  the  skin  and  cellular  tissue  three  inches 
long  in  the  direction  of  the  line  referred  to,  and  commencing 
rather  below  the  middle  of  the  thigh,  so  that  the  centre  of  the 
incision  shall  correspond  to  the  union  of  the  lower  with  the 
middle  third  of  the  thigh. 

If  preferred,  the  outer  margin  of  the  sartorius  may  be  chosen 
for  the  line  of  the  incision  instead  of  the  line  representing  the 
course  of  the  artery. 

In  order  to  define  the  precise  course  of  the  sartorius  muscle,  it 
is  well  to  make  the  patient  put  that  muscle  into  action  before 
being  placed  under  the  influence  of  the  ansesthetic  ;  and  if  the 
operator  so  desire  he  may  mark  the  border  with  ink. 

(2).  Divide  the  aponeurosis  (6)  on  the  director  a  distance  of 
half  an  inch  internal  to  the  external  border  of  the  sartorius. 

(3).  Draw  the  sartorius  inwards,  and  then  with  the  index  finger 
seek  the  interval  between  the  adductor  magnus  and  the  vastus 
intemuB  ;  in  this  way  the  finger  is  brought  against  the  entrance 
to  Hunter's  canal. 

(4).  With  the  greatest  care  the  wall  of  Hunter's  canal  may  be 
divided  upon  a  director,  and  the  artery  may  now  be  seen  with 
the  vein  behind  and  external,  the  internal  saphenous  nerve 
above  and  crossing  it. 

(6).  With  the  point  of  the  director  carefully  separate  a  suffi- 
ci«nt  space  aroimd  the  artery  within  the  dense  cellular  tissue 
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Fig.  2,  IndsioD  2. 

The  limb  being  placed  m  in  the  preceding  operatioti — 

(1).  Hoke  an  incieina  tlmiugh  the  akin  and  cellular  ttwue 
three  incbeg  long,  in  l.he  middle  tliini'  of  the  thigh  and  in  the 
direction  of  the  arter?  recogniied  bj*  the  repreeentative  line  or 
along  the  inner  border  of  the  wu-torius  inUHcle.  Jn  this  inciaioii 
the  BapbenouB  vein  la  to  be  avoided. 

(2).  Inoiae  tha  apooeuroeiB  upon  the  durector. 

(3).  Draw  the  Bartorius  nuiBcle  outwardg,  in  order  to  eipose  tha 
sheath  of  the  veBselii  which  ie  subjacent. 

(4).  With  the  point  of  the  director  in  the  right  hand  and  the 
forceps  in  the  left,  make  a  email  apeniog  in  the  sheath  over  Uw 
position  occupied  by  the  artery. 

(S).  With  the  director  isolate  the  artery  carefully  from  the 
tissue  around  it,  and  pass  the  ligiiturt  from  within  outwards. 
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PLATE  XVIL 
LIGATURE  OF  THE  FEMORAL  ARTERY  IMMEDUTELY 
BELOW  THE  CRURAL  ARCH ;  OF  THE  ILLA.C  AND 
EPIGASTRIC  ARTERIES. 

Figs.  1  and  2. — Anatobtt. 

1 — 1.  The  cut  fibres  of  the  external  and  internal  oblique  and 
transversalis  muscles.  2.  Peritoneum  and  fascia  transversalis  ; 
the  fascia  transversalis  ensheathing  the  spermatic  cord  by  an  in- 
fundfbuliform  prolongation  (3).  6.  The  crural  arch.  6.  The 
fascia  lata,  the  part  about  the  saphenous  opening  removed,  to 
■how  the  vessels. 

A,  Femoral  artery  ;  B,  femoral  vein  an  aponeurotic  layer  or 
eeptum  separating  the  vein  from  the  artery.  C,  Internal  sa- 
phenous vein.     D,  Ijrmphatic  vessels  and  ganglia. 

A'.  The  epigastric  artery  arises  from  the  inner  side  of  the  ex- 
ternal iliac,  immediately  above  the  crural  arch.  It  passes  beneath 
the  vas  deferens,  or  in  the  female  the  round  ligament,  and  curves 
upwards  and  inwards,  between  the  peritoneum  and  the  fascia 
transversalis,  to  reach  the  deeper  surface  of  the  rectus  muscle. 
It  is  accompanied  by  two  veins. 

Fig.  2. 

1.  Section  of  the  abdominal  muscles  cut  parallel  to  the  crest 
of  the  ilium.  2.  Anterior  superior  spine  of  the  ilium.  3.  Fascia 
lata.     4.  Psoas  muscle.    5.  Iliacus  muscle. 

A,  Aorta.    B,  Right  common  iliac. 

This  artery  commences  at  the  bifurcation  of  the  aorta,  at  the 
lower  border  of  the  fourth  lumber  vertebra,  and  descends  ob- 
liquely outwards  as  far  as  the  sacro-iliac  symphysis,  where  it 
divides  into  external  and  internal  iliac  (C  and  D). 

The  external  iliac  artery  (C),  continuing  the  course  of  the 
common  iliac  as  far  as  the  crural  arch  forms  with  that  vesseL  a 
single  trunk,  almost  rectilinear,  applied  above  to  the  vertebral 
column  and  below  to  the  psoas  muscle  (4).  Before  passing  under 
the  crural  arch  the  external  iliac  gives  origin  to  the  deep  circum- 
flex iliac  (c),  and  the  deep  epigastric  arteries  {c). 

The  internal  iliac  artery  (D)  forms  an  acute  angle  with  the 
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Iireceding,  uid  pluogea  inlo  the  paliic  nvit;,  when  it  at  once 
divide*  into  auuiy  brancbea. 

The  common  iliac  arteries  are  crotaed  at  the  lenl  of  the 
■acKhiliac  ^mphyiia  by  the  ureter  («X  >uid  the  spennatic 
veins  (_d). 

E,  The  common  iliac  veini  passing  behind  the  right  common 
iliac  artery  unite  to  form  the  vena  cava.inferior. 

Q,  The  anterior  crural    nerve.    H,   Lymphatic  glanda  and 

Pig.  3. — Operation. 

1,  the  skin  ;  b,  c,  d,  incisions  in  the  aponearoeia  and  in  the 

muBcles  forming  the  wall  of  the  abdomen  ;  e.  the  peritoneum 

Beparated  (but  not  incised]  and  raised  upwards  from  the  external 

iliac   vein ;   A,  the  eitenial  iliac  artery   upon   a  Deachangjia' 

STAGES  OF  THE  OPERATIONS. 
lAgatvre  of  the  commcn/emvral  arttiy. 
(1).  RecogtuM  the  position  of  the  artery  by  its  pulaalionB  at  a 
point  *  little  internal  to  the  centre  of  Poupart's  ligament 


AND   SURGICAL  ANATOMY.  49 

(3).  With  the  index  finger  separate  the  cellular  tiaaue  on  the 
outer  Bide  of  the  artery,  keeping  the  finger  alao  rather  beneath 
the  Yeasel. 

(4).  By  means  of  the  finger  the  external  circumflex  artery 
will  be  f elt^  and  by .'  following  this  inwards  the  deep  femoral 
artery  cap  be  detected.  i 

(5).,  Isolate  it  from  the  surrounding  tissue  and  its  vein  by 
the  point  of  the  director. 

It  is  rarely  necessary  to  ligature  this  vessel ;  but  should  occa- 
sion arise,  it  should  be  tied  some  distance  below  the  origin  of  the 
circumflex  vessels,  otherwise  there  will  be  danger  of  secondary 
hsDmorrhage. 

Ligature  of  the  external  iliac  artery. 

The  patient  lying  upon  the  back  with  the  muscles  of  the 
abdomen  relaxed — 

(1).  Make  a  curved  incision  three  inches  and  a  half  in  length, 
and  one  inch  above  Poupart*s  ligament,  commencing  from  a 
point  half  an  inch  external  to  the  external  abdominal  ring,  and 
terminating  at  a  point  on  a  level  with  the  anterior  superior  spine 
of  the  ilium,  but  nearly  two  inches  internal  to  it.  In  cutting 
through  the  skin  and  cellular  tissue  some  small  vessels  will  be 
cut,  which,  if  necessary,  may  be  tied  before  proceeding  with  the 
u{ieration. 

(2).  Incise  upon  a  grooved  director  the  muscular  fibres  and 
tendinous  aponeurosis  of  the  external  oblique. 

(3).  In  like  manner  cut  through  the  internal  oblique  and 
transversaHs  muscles. 

(4).  By  the  index  finger  detach  the  fascia  transversalis  as  low 
as  Poupart's  ligament. 

(5).  It  is  possible  that  it  may  be  necessary  to  cut  this  fascia 
on  the  director.  If  so,  the  greatest  care  must  be  taken  not  to 
enter  the  peritoneum,  but  it  is  better  when  practicable,  instead 
of  cutting  the  transversalis  fascia,  to  push  on  steadily  and  care- 
fully with  the  finger,  so  as  to  raise  the  transversaHs  fascia  with 
the  peritoneum  away  from  the  vessels. 

(6).  Next  measure  the  point  at  which  the  artery  should  be 
found  a  little  internal  to  the  centre  of  Poupart's  ligament,  and 
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with  the  index  finger  pressed  down  upon  that  point  determine  ibe 
pulsfttion  of  the  veeael. 

(7).  h'eit,  whilBt  the  wound  is  kept  open  by  the  fingera  of  an 
assietant,  or  by  a  soft  retractor, — the  eheath  of  the  veeaela  being 
now  Been,  and  the  artery  being  the  external  of  the  two, — with 
the  point  of  the  director  prick  open  the  Bheath,  whioh  is  here 
tbin,  and  paaa  the  director  carefully  on  each  Bide  of  it,  so  as  to 
prepare  the  way  for  the  needle  of  Deechampg,  nhich  must  be 
passed  from  within  outwards. 

Ligatiirf  of  the  epigtutrie  artery. 

This  [trt«ry  may  be  wounded  in  an  operation  for  slrangulated 
hernia,  or  by  accident.  If  the  artery  ie  wounded  close  to  ila 
origin,  it  would  be  neeessnry  to  ligature  the  external  iliac  artery 
as  well.  The  same  method  as  the  preceding  must  be  adopted, 
only  on  arriring  at  tbe  spermatic  cord  that  structure  must  be 
drawn  outwards,  to  see  the  position  of  the  internal  abdominal 
ring.  At  this  point — that  ia,  in  contact  with  tbe  inner  side  of  the 
spermatic  cord,  and  immediately  behind  tbe  tranaversalis  fascia — 
is  the  artery. 
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to    avoid    injuring    the   peritoneum,    and  incise  it  upon  the 
director,  or  tear  it  carefully  with  the  finger. 

(4).  Now  with  the  finger  cautiously  detach  the  peritoneum 
from  the  structures  behind  it  sufficiently  to  expose  the  vessel  in 
question. 

(5).  Isolate  the  vessel  with  the  point  of  the  director. 

(6).  With  a  rectangular  aneurism  needle  pass  the  ligature 
behind  the  vessel  about  its  centre. 

The  common  iliac  artery  may  be  also  ligatured  by  Stevens' 
meUiod  for  ligaturing  the  internal  iliac  artery. 

Ligatvre  of  the  internal  iliac  artery — Stevens'  method. 

(1).  Make  an  incision  through  the  skin  and  cellular  tissue  five 
inches  in  length,  external  to  the  deep  epigastric  artery  and 
parallel  with  it. 

(2).  Divide  successively  upon  a  director  the  abdominal 
muscles. 

(3).  By  means  of  the  finger  carefully  separate  the  peritoneum 
from  the  psoas  and  iliacus  muscles,  and  from  the  brim  of  the 
pelvis,  as  far  as  the  level  of  the  bifurcation  of  the  common  iliac. 

(4).  Cautiously  isolate  the  vessel  with  the  index  finger,  and 
pass  the  ligature  by  means  of  the  common  aneurism  needle. 

Ligature  of  the  gluteal  artery. 

The  patient  lying  on  the  belly — 

(1).  Ascertain  the  position  of  the  sunmiit  of  the  great  tro- 
chanter, and  also  of  the  posterior  superior  iliac  spine. 

(2).  Make  an  incision  four  inches  in  length,  commencing  at 
a  point  an  inch  and  a  quarter  below  the  posterior  superior  iliac 
spine,  and  an  inch  and  a  quarter  external  to  the  sacrum,  descend- 
ing obliquely  towards  the  summit  of  the  great  trochanter. 

(3).  Having  cut  through  the  skin  and  cellular  tii^sue,  and  the 
fibres  of  the  great  gluteal  muscle,  the  artery  will  be  found 
ntoated  immediately  below  the  superior  border  of  the  great 
aeratic  notch. 

(4).  Press  aside  the  pyriformis  and  middle  gluteal  muscles, 
which  by  their  proximity  conceal  the  vessel,  then  isolate  the 
and  ligature  it. 
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AMPUTATIONS. 


Wben  it  ia  requirod  to  amputate  a  limb  or  a  part  of  a  limb  by 
disarticul&tiait,  it  ii  aeoeeeajj  (1)  to  diacoTer  the  predw  spot  of 
articulaUoD ;  (2)  to  peiiatrateit,  in  cutting  through  the  Btructiirea 
which  unite  the  bones  ;  (3)  so  to  manage  the  soft  parta  that  the 
stump  BbaU  be  sufficientl;  covered. 

I.  Eule»f<»'  recognizing  the  line  of  arttculation. 

Nearl/  all  the  eltremitiea  of  boDea  which  enter  into  the  forma- 
tion  of  joiato  are  provided  with  tuberoaitiea  prominent  beneath 
the  skin.  These  tuberositiea.  more  or  lesa  close  to  the  joint, 
occupy  Buch  positions  as  to  serve  ae  sure  guides  to  the  surgeon  in 
defining  the  articulation. 

(I).  Seekfirat  that  which  is  the  moat  diatiact,  as  the  amaUer 
prominences  are  then  more  easily  recognized. 

(■2).  With  thia 

and    if  neceaaaTj   e 
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finger' the  two  extremities  of  the  articular  diameter — thus  the 
line  which  the  knife  must  take  will  be  defined. 

(2).  In  penetrating  a  joint  anteriorly,  it  should  be  extended; 
and  if,  on  the  contrary,  it  is  to  be  penetrated  from  behind,  it 
should  be  partly  fiexed,  in  order  to  increase  the  articular  inter- 
■pace. 

(3).  Always  commence  by  dividing  the  principal  ligaments 
which  hold  the  bones  together  ;  the  lateral  and  dorsal  being 
divided,  the  knife  can  usually  be  insinuated  between  the  articular 
surfaces  ;  but  if  the  articulation  be  dovetailed,  as  the  tarso- 
metatarssd  there  may  exist  special  means  of  attachment  of  the 
interosseous  ligaments,  which  it  will  be  necessary  first  to  divide 
with  the  point  of  the  knife. 

(4).  When  the  articulation  is  well  opened,  it  will  generally 
suffice  to  pull  aside  the  articular  surfaces  by  moderate  traction. 
If  the  articulation  is  closely  joined,  it  will  be  necessary  to  luxate 
it  by  force,  care  being  taken  to  avoid  undue  injury  to  the  parts  ; 
then,  if  there  should  exist  by  chance  ossified  ligaments  which 
do  not  yield  to  the  knife,  it  will  be  necessary  to  separate  them 
by  the  saw. 

(6).  When  a  joint  is  penetrated,  the  heel  and  the  point  of  the 
knife  ought  to  proceed  parallel  upon  the  same  line  ;  and  if  when 
passing  beyond  the  articular  surfaces  to  leave  the  joint  the 
surgeon  fears  to  perforate  the  integument  destined  for  the  forma- 
tion of  the  flap,  it  will  suffice  to  separate  them  by  the  thumb 
and  finger,  and  by  gentle  traction. 

3.  Methods  of  operating. 

All  amputations  of  the  limbs  may  be  arranged  under  three 
beads  : 

(1).  The  circular  operation. — In  this  case  all  the  parts  are 
divided  in  a  circidar  manner,  and  the  section  is  covered  solely  by 
the  skin,  which  has  been  previously  drawn  up  like  a  sleeve  before 
making  the  incision. 

(2).  Tht  oval  or  oblique  operation. — This  form  is  usually 
adopted  in  the  removal  of  the  digits,  and  consists  of  an  elliptical 
incision  around  a  part  or  joint  which  results  when  the  amputa- 
tion is  completed  in  a  wound  the  form  of  which  is  oval. 
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(3).  Flap  operatiiiii.—la  this  cage  one  or  mora  flaps  are  cut 
of  dimuoaiotui  calculated  to  cover  the  Biirfaoe  of  the  wound 
without  teusiou. 

RULES  FOR  MAKING  THE  FLAPS. 

(1).  In  casen  where  it  U  difficult  to  control  hiciDorThngt— for 
itmtancc,  um|>utatioii  at  the  shoulder  joint, — the  lesa  impurtant 
flap  or  fiai>a  should  be  Srst  luade,  aud  when  the  diearticuhitioa 
is  completed  the  Sap  which  wQl  contain  the  large  Teiaela  may 
be  cut. 

(2).  !□  maldng  a  flap  outwardu,  care  should  be  taken  not  to 
terminate  it  iu  a  point.  The  cutting  should  therefore  be  eSected 
hj  the  whole  length  of  the  bl^e,  carded  with  a  alight  sawing 
motion,  and  in  a  line  utjliqucl;  from  the  point  of  puncture  to 
the  point  at  which  it  has  been  previouslj  determined  to  tenni> 
nate  the  flaji.  By  this  means  the  eitremitjr  of  the  flap  will  be 
rounded.  Should  the  knife  be  carried  deeply  and  parallel  with 
the  bone,  the  flap  will  cuntaiu  an  exce:ie  of  the  muacular  tissues; 
and,  on  the  contrary,  shoiUd  the  kuife  be  carried  too  superficiaUy, 
approochiogaiiaralleltotheskiii,  the  flap  will  terminate  in  a  point. 
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PLATE  XVIII. 
DISARTICULATION  OF  TWO    LAST    PHALANGES    OF 
THE  FINGERS  AND  OF  AN  ENTIRE  FINGER. 

Anatomy. 
Fig.  1. — Palmar  vinv  of  the  banes  of  a  finger, 

a.  Inferior  extremity  of  the  metacarpal  bone  ;  6,  shaft  of  the 
first  phalanx  ;  c,  head  of  the  first  phalanx ;  d,  second  phalanx  ; 
Cy  third  or  ungual  phalanx. 

The  phalangeal  articulatiouB  are  true  ginglymoid,  permitting 
of  only  flexion  and  extension. 

Each  phalanx  presents  near  the  joint  prominences  of  some 
size  on  the  dorsal  aspect  (Fig.  2,  e),  and  on  the  palmar  aspect 
(Fig.  1,  c  c).  To  the  two  lateral  ligaments  is  due  the  solidity  of 
the  joint.  The  extensor  tendon  behind  and  a  Uose  anterior 
ligament,  complete  the  means  of  union  of  a  phalangeal  articula- 
tion.  The  direction  of  the  articular  interspace  is  neally  transverse, 
and  corresponds  to  the  cutaneous  fold  on  the  palmer  surface,  for 
the  articulation  of  the  first  with  the  second  phalanx,  and  to  a 
line  one-eighth  of  an  inch  below  the  fold  for  the  articulation  of 
the  second  with  the  third  phalanx. 

Fig.  2. — Section  of  the  hones  of  a  finger ^  to  thowthe  relatians  of 
the  joints  with  the  folds  of  the  thin. 

a,  Lower  extremity  of  the  metacarpal  bone  ;  b  b,  line  of  meta- 
carpo-phalangeal  articulation,  situated  at  an  inch  or  rather  more 
above  the  level  of  the  digital  conmiissure  ;  d  d,  first  phalangeal 
articulation  at  the  level  of  the  palmar  fold  of  the  skin  ;  /  /, 
second  phalangeal  articulation  about  one-eighth  of  an  inch  below 
the  palmar  fold  of  the  skin. 

Fig.  3. —  Union  of  the  pluilanges  mith  each  other  and  with  the 

metacarpal  hone. 

a,  a,  a,  Dorsal  surface  of  the  joints ;  6,  tendon  of  the  flexor 
sublimis  ;  c,  tendon  of  the  deep  flexor. 

Fig.  4. — Bones  of  a  finger  flexed,  to  thoiv  the  relation  of  the 
articulating  surfaces  during  fiexion. 

Operations. 
Fig.  5. — Disarticulation  of  the  tecand  phalanx  by  dorsal  incision. 

First  stage, — ^The  joint  is  entered  at  once  by  the  blade  of  the 
knife. 
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Fig.  6. — Same  operaiiim. 

Stmnd  Hagt. — After  having  traveiwd  Ui«  >rticiihti<ni  ths 

koife  IB  turned  beneath  the  bone,  and  brou^t  fonrudi  in  order 

Fig.  7. — Operation  ampUUd. 
Flap  applied  to  the  etump  by  adhesive  plaster.    Instead,  bow- 
'erer,  of  employing  plaster,  it  is  better  to  adjust  the  edges  of  the 
ikin  by  wi™  sutures. 

Fig.  S.^Modifimtion  ofpnordiag  method. 

(See  deecriptioD  of  the  operations.) 

Fig.  S. — IHiariicviaium  tff  the  teei>nd  phidana  by  the  palmar 

n<rfa«. 
a,  b,  c,  fona  to  be  given  to  the  palmar  flap. 
Fig.  1 1 . — •Same  opemtion. 
Seromt  tlagt. — The  flap  a  being  raised,  the  joint  is  entered  by 
the  blade  of  the  knife. 

Fig.  10. — Same  operation  eompltted. 
Pig.  12. — DitartKvlatwnofthetraiTtJingtr. 
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dorsal  flap  are  no  longer  employed,  the  single  flaps  being  gene- 
rally substituted. 

DuartiaUation  by  the  doraal  surface. 
The  hand  being  pronated,  an  aasiBtant  holds  the  sound  fingers 
as  far  as  possible  from  that  to  be  operated  upon.  The  surgeon 
seizes  the  phalanx  with  the  thimib  and  finger  of  the  left  hand 
and  flexes  it  to  an  angle  of  45** ;  then,  with  the  knife  held  in  the 
first  position  (plate  I,  fig.  1),  he  attacks  the  articulation  by  the 
dorsal  surface,  cutting  perpendicularly  one-tenth  of  an  inch 
below  the  upper  margin  of  the  inclined  plane  formed  by  the  semi- 
flexion of  the  phalanx — or,  if  this  sign  fails,  incising  at  the  level 
of  the  palmar  fold  for  the  second  phalangeal  articulation,  or  on^ 
eighth  of  an  inch  below  if  the  terminal  phalangeal  articulation.  At 
the  same  time  that  the  capsule  of  the  joint  is  opened,  the  knife, 
guided  from  heel  to  point,  should  cut  from  left  to  right  a  small 
semicircular  flap.  Next,  the  edge  of  the  knife  should  be  carried 
right  and  left  of  the  articulation,  to  divide  the  lateral  ligaments 
entering  the  joint  easily  with  the  whole  blade  (Fig.  6).  At  this 
moment  the  operator  seizes  the  phalanx  by  the  sides,  and  the 
knife,  after  having  turned  around  the  base  of  the  phalanx,  is 
carried  forwards  beneath  the  bone,  with  its  surfaces  flat,  to  the 
extent  of  about  one-third  of  an  inch,  in  order  to  cut  a  small 
semicircular  flap  suflficiently  large  to  cover  the  stump  (Fig.  7). 
In  cutting  through  the  ligaments  the  operator  should  avoid 
cutting  the  base  of  the  palmar  flap. 

Disarticulation  from  the  palmar  surface. 

The  hand  being  supinated,  an  assistant  holds  the  sound  fingers 
flexed.  The  surgeon  seizes  the  phalanx  with  the  thumb  and 
index  finger  of  his  left  hand,  in  such  a  manner  that  the  thumb 
is  applied  to  the  end  of  the  palmar  surface,  and  the  second  phalanx 
of  his  index  finger  upon  the  dorsal  surface  of  the  articulation  to  be 
opened ;  then  the  operator,  holding  in  the  right  hand  a  sharp 
pointed  knife  in  the  first  position  (plate  I,  fig.  2),  with  the  blade 
flat,  thrusts  through  the  point  of  the  knife  one-eighth  of  an 
inch  in  front  of  the  palmar,  fold  for  amputation  at  the  third 
phalanx,  and  at  the  level  of  the  fold  for  the  second  phalanx 
(Fig.  9).  The  knife  now,  by  pressing  and  sawing,  is  carried  along 
the  anterior  surface  of  the  bone  to  the  extent  of  about  half  an 
inch,  after  which  the  edge  of  the  blade  is  raised,  to  cut  a  semi- 
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lunar  flap  (Fig.  10).  The  flap  being  raised  bj  the  aauaUnt, 
the  edge  ut  the  knife  ia  neit  applied  perpendicvilarly,  t«  divide 
with  a,  eiiigle  cut  the  ODterior  imd  lateml  Ugamenta,  wbeo 
the  ioHtrument  traverses  the  joint  and  ramovea  the  phalanx 
without  making  a  doteal  flap.  If,  howerer,  fear  should  b« 
entertained  \aat  the  tissues  should  retract  too  greatl;,  the  sectiOD 
of  the  ekia  on  the  do»al  auriace  ntight  be  made  at  one- 
tenth  of  an  inch  or  more  below  the  level  of  t' 

After  the  above  descriiitiona,  it  is  raaj  ti 
the  eurgeon  could  make,  if  desirable,  two  equal  flaps,  a  pslntar 
and  a  dorsal,  or  one  Sap  aburt^r  than  the  other,  or  even  two 
Ltteral  flaps. 

The  rules  for  the  disarticulation  of  the  third  phalanx  of  a 
finger  are  applicable  to  the  disarticukttion  of  the  Becond  pbalaox 
of  the  thumb 

ii.  dlbmiticulation  of  an  entire  finoeb  (flo.  12.) 
Method  bt  Two  Lateral  Flaps. 

The  hand  being  pronated,  and  the  neighbouring  QngBrs  sepa- 
rateil  bj  an  asBistaiit,  the  surgeon  aacert^na  precisel;  the  level 
of  the  metocarpu-phalangeal  articulation  before  commeucilig 
""     t  th:it  the  " 
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Second  ttagt. — In  the  preceding  stage  a  single  lateral  semi-circu- 
lar flap  has  been  cut,  which  should  be  detached  from  the  phalanx. 
Then  the  knife,  still  held  in  the  first  position,  is  to  be  turned 
with  the  blade  flat  upon  the  phalanx,  and  the  handle  at  right 
angles  to  the  hand  of  the  patient,  and  carried  by  sawing  and 
light  pressure  along  the  bone  towards  the  articulation,  until  an 
obstacle  is  met  with.  The  obstacle  referred  to  is  the  base  of 
the  phalanx,  around  which  the  knife  is  to  be  carried  carefully 
and  without  any  jerking  movement,  when  it  will  be  made  to 
penetrate  the  joint  with  facility. 

Third  stage. — The  articulation  is  to  be  traversed  by  the 
narrow  part  of  the  blade,  near  to  the  point — to  simplify  which 
ome  traction  may  be  made  upon  the  finger  in  order  to  enlarges 
the  cavity  of  the  articulation. 

The  joint  being  completely  separated,  the  knife  is  then 
carried  around  the  base  of  the  phalanx  and  brought  back  along 
the  opposite  side  of  the  phalanx  as  far  as  the  digital  commis- 
sure,  and  thus  by  a  single  cut  the  second  flap  is  formed. 
When  the  double-flap  operation  is  applied  to  the  index  or  little 
finger  there  is  only  one  flap  in  relation  with  the  digital  com- 
missure. The  other  flap  is  more  liable  to  retract ;  it  is  there- 
lore  convenient  to  give  it  a  greater  extent. 

Oval  Operation. 

The  surgeon  having  seized  the  finger,  as  in  the  preceding 
operation,  makes  with  the  heel  of  the  knife  an  oblique  in- 
cision, commencing  on  the  dorsal  surface  at  one-fourth  of  an 
inch  beyond  the  articulation,  and  extending  it  as  far  as  the 
digital  commissure  ;  he  then  raises  the  hand,  and  with  the 
finger  in  extension  continues  the  incision  along  the  palmar 
groove  which  separates  the  finger  from  the  hand  ;  once  arrived 
at  the  digital  commissure  on  the  opposite  side,  he  again  lowers 
the  hand,  and  flexes  the  finger,  to  make  the  incision  join  the 
other  extremity  one-sixth  of  an  inch  below  the  point  at  which 
it  was  conmienced.  Then  each  lip  of  the  wound  is  to  be  lightly 
dissected,  and  the  joint  attacked  by  the  dorsal  surface — first 
dividing  the  extensor  tendon  and  then  the  lateral  ligaments. 
The  finger  is  now  to  be  still  further  flexed  and  drawn  upon,  so 
as  to  loosen  the  joint,  and  at  the  same  time  the  flexor  tendons 
divided,  as  well  as  the  surrounding  soft  parts. 

The  oval  method  is  rarely  used  for  disarticulation  of  the  fingers. 
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PLATE  XIX. 

DISARTICULATION  OF  THE  FOUR  FINGERS  AND  OF 

THE  FIRST  AND  FIFTH  METACARPAL  BONES. 

Oferatiohs. 
Fig.  1. — DitartKvlatiim  of  tAt  four  fingtn, 
a  b'  r,  Don&l  iDcisioD  id  froot  of  the  heads  of  the  meta- 
carpal boaea.     The  knife  ie  passed  under  the  phalanges,  to  cut 

Fig.  2. — a  &  c,  form  of  the  pabnar  flap. 
Fig.  S.—IHtarticulatiaii  of  (A*  mttacarpal  fcone  of  t3t€  tktmb. 
Modification   of  the  oval    method  ;  a  b  c,  form  of   incision 
(called  racket  incision). 

Fig.  1. — Tlie  thumb  being  drawn  across  the  palm  of  the  hand, 
the  disarticulation  of  the  baae  (a)  of  its  metacarpal  bone  is  ao- 
complished. 

Fig.  5. — Llpt  of  the  netmd  adapted. 
FTg.  6. — Ditartictda^oa  of  the  fifth  metaearpal  bone. 
Oval  meCbal  modified.- 
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cut  from  behind  forwards  the  pahnar  flap,  which  will  be  limited 
by  the  groove  which  unites  the  fingers  with  the  palm  of  the 
hand. 

II.  Disarticulation  of  the  Metacarpal  Bone  of  the 

Thumb. 

Oval  Method. 

The  hand  being  supinated,  an  incision  is  made  along  the 
outer  border  of  the  dorsal  surface  of  the  metacarpal  bone  of 
the  thumb,  commencing  half  an  inch  above  its  articulation  with 
ihe  trapezium,  and  dividing  all  the  tissues  as  far  as  the  bone. 
About  the  middle  of  the  metacarpal  bone  the  incision  is  to  be 
turned  oflf  towards  the  inner  side  of  the  first  phalanx,  at  the 
level  of  the  interdigital  commissure.  Then,  proniting  the 
hand,  the  incision  is  to  be  carried  around  the  extremity  of 
the  metacarpal  bone  upwards,  to  join  the  original  incision  on 
the  dorsal  surface  at  the  middle  of  the  metacarpal  bone.  Next, 
the  muscles  are  to  be  detached  on  each  side  of  the  bone,  and 
after  conveniently  dissecting  back  the  skin,  the  carpo-meta- 
carpal  joint  can  be  entered  by  its  dorsal  surface.  Next,  luxat- 
ing outwards  the  metacarpal  bone,  the  disarticulation  is  accom- 
plished by  dividing  the  soft  tissues  which  still  retain  the 
bone. 

III.  Disarticulation  of  the  Metacarpal  Bone  of  the 

Little  Finger. 

Oval  Method. 

The  hand  being  forcibly  pronated,  an  incision  is  commenced 
at  about  half  an  inch  above  the  carpo-metacarpal  articulation, 
and  carried  downwards  in  a  straight  line  as  far  as  the  inner 
border  of  the  first  phalanx  of  the  little  finger,  at  the  level  of  the 
digito-palmar  groove.  The  operator  now  raises  the  little  finger, 
and  following  exactly  the  digito-palmar  groove,  carries  the  knife 
around  the  base  of  the  little  finger  and  again  ascends  to  the 
dorsum  of  the  metacarpal  bone,  there  to  join  the  first  incision 
at  its  lower  third.  The  skin  and  soft  tissues  are  next  detached 
from  the  bone,  after  which  the  ligaments  are  destroyed  by  the 
point  of  the  knife  and  the  disarticulation  is  completed. 
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PLATE  3X. 

CARPO-METACARPAL  AND  BADIO-CABPAL 

DISARTICULATION. 

Anatoict. 

Fig.  1. 

<t,  lower  extremity  of  the  ulnar ;  i,  lower  extremity  ot  tile 

radius  ;  c,d,e,f,g,h,i,  boaea  of  the  corp"" :  1i  %  3,  4,  G,  Gnt 

second,  third,  foarth,  and  fifth  metacarpal  bonea. 

The  carpo-mtbtcarpal  artiadation  represeDta  a  broken  line,  of 
which  the  two  extremities  are  eaeil;  recognized. 

EzUmaUy  it  correHpoDds  to  the  upper  eitrenit;  of  the  first 
metacupal  boDe.  It  will  be  sufflcient  to  forcibly  adduct  thie 
last,  in  order  to  moke  the  articular  extremity  protrude  where 
it  La  received  into  the  ooncavity  of  the  trapedum  (i)  and 
there  retained  by  looee  ligaments. 

InltrBoUy  the  carpo-metocarpal  articulation  correapoDds  to 
the  articulation  of  the  fifth  metacarpal  bone  with  the  uncifortn 
bone  (f)  ;  the  prominence  of  the  baae  of  this  bone  may  be  re- 
cogniBod  beneath  the  integument*  by  rucning  the  finger  along 
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importance  when  the  position  of  the  styloid  apophyses  cannot 
be  detenniBed. 

Operations. 

Fig.  2. — UUarticulatum  of  all  the  vietacarpal  banes  except  that 

of  the  thumb. 

a,  b,  e,  fonn  of  the  palmar  flap. 

Fig.  3. — Same  operation, 

a,  bj  Cj  incision  of  the  integuments  on  the  dorsal  surface — the 
knife  penetrating  the  articulation. 

Fig.  4. — Radio-carpal  dieartieiilation — circular  method. 

a,  b,  sleeve  of  skin  raised  ;  c,  c,  knife  dividing  the  tendinous 
itructores  which  surround  the  joint. 

Fig.  5. — Iflap  operation. 

a,  b^  c,  semicircular  incision  on  the  dorsal  surface  of  the  wrist; 
the  knife  cutting  the  palmar  flap. 

Fig.  6. —  Wound  and  Hump, 
a,  bf  c,  form  of  the  palmar  flap. 

DESCRIPTION  OF  THE  OPERATIONS. 

1.  Cabpo-metacarpal  Disarticulation  op  the  Four  Fingers. 

Single  Flap  Operation. 

(Figs.  2  and  3.) 

(1).  The  hand  being  strongly  supinated.  recognize,  on  the 
outer  side,  the  articulation  of  the  trapezium  with  the  second 
metacarpal  bone,  and  on  the  inner  side  the  articulation  of  the 
unciform  bone  with  the  fifth  metacarpal. 

(2).  Thrust  through  a  narrow  knife  between  the  bones  and 
the  soft  parts,  passing  it  a  little  below  the  prominences  of  the 
nnciform  and  trapezium,  so  as  to  bring  it  out  a  little  below  the 
thumb. 

(3).  Carry  the  blade  of  the  knife  downwards  parallel  to  the 
anterior  surface  of  the  metacarpal  bones,  and  cut  a  large 
palmar  flap  of  elliptical  form. 

(4).  Pronate  the  hand,  and  make  a  semilimar  incision  on  the 
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donal  Burface,  canyiog  the  whole  bUde  acrou  at  about  half  an- 
inch  below  the  articulntioiia. 

(£•).  Whilst  on  aaaiatant  retracts  the  akm  upwarda,  the 
BurgeoQ  holde  the  melAcarpal  btineii  of  the  patient  with  hii 
left  haDdf  and  proceeds  to  disarticulate  them  from  behind,  eom- 
m«iiciiig  with  the  metacarpal  bone  of  the  little  finger,  or  index, 
according  to  the  hand  operated  upon. 

2.   IUDIO-CAKPAL  DrSAKTIOtrLATION. 

Firtlli/,  the  circular  infthed  (Fig.  1). 

(il).  One  asaistaut  forcibly  retract*  the  ekin  of  the  fore-arm, 
whilst  another  holds  the  band  to  be  amputated. 

(2).  The  Burgeon  makes  a  circular  incision  through  the  skin, 
and  strikes  the  jialmar  and  doraat  eminencee. 

(3),  The  skin  is  dissected  and  raised  in  the  form  of  a  eleeve 
oa  high  as  the  radio-carpal  articulatioD, 

(*).   A    second     circular   incision    is   made,   dividing    the 

(C).  The   joint  is  cut  through  from  ite  dorsal  towards  its 
palmar  surface. 
(6).   The  styloid  processes  of  the  radius  and  ulna  are  to  be 


Secondly,  the  I'lngle  flap  method  (Pigs.  G  and  S). 
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PLATE  XXI. 

DISARTICULATION  OF  THE  ELBOW. 

Anatomt. 

Fv;.  1. — The  articulation  is  formed  by  the  extremity  of  the 
hamems  (A),  the  upper  extremity  of  the  radius  (B),  and  the 
upper  extremity  of  the  uhia  (C). 

Fig,  2. — The  radius  articulates  with  the  humerus  by  juxta- 
position only ;  but  the  ulna  receives  the  trochlea  into  a  cavity 
formed  by  the  olecranon  (b)  posteriorly,  and  the  coronoid  process 
(e)  in  front.  This  anatomical  disposition  allows  the  joint  to  be 
attacked  by  the  full  knife  only  on  its  outer  side. 

The  osseous  surfaces  are  maintained  in  contact  by  anterior, 
posterior,  and  lateral  ligaments. 

Fig,  3.  —To  recognise  the  articulation  the  two  condyles  must  be 
determined;  the  internal  {b)  is  easily  felt  beneath  the  integu- 
ment ;  the  external  (a)  is  leas  prominent,  and  indefinitely  con- 
tinuous with  the  external  border  of  the  humerus.  The  two 
condyles  ave  situated  on  a  nearly  horizoiltal  line  (a  6),  to  which 
the  shaft  of  the  humerus  would  be  perpendicular.  The  articular 
interline  {c  d  e)  lies  below  the  horizontal  line  {a  hy,  and  its  two 
extremities  (c  and  e)  are  unequally  distant  from  it.  In  effect 
the  external  extremity  (c)  is  about  one-third  of  an  inch  below 
the,  lowest  point  of  the  external  condyle,  whilst  the  internal 
extremity  (e)  is  three-fifths  of  an  inch  below  the  lowest  point  of 
the  internal  condyle. 

Operations. 

Fig.  4. — Flap  operation, — a,  6,  r,  form  of  anterior  flap. 

Fig.  5. — Anterior  flap  raised. — a,  humero-radial  articulation 
opened  ;  e,  anterior  ligament  not  yet  divided  over  the  humero- 
nlnar  articulation. 

Fig.  6. — Circular  method, — a,  bj  sleeve  of  skin  raised. 

Fig,  7. — ^Wound  resulting  from  disarticulation  by  the  circular 
method,  a,  inferior  extremity  of  the  humerus ;  6,  section  of  the 
brachial  artery. 

5 
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STEPS  OF  THE  OPERATIOHS. 
1.  Single  Jlap.  (Figs.  4,  6.) 
The  foreum  U  to  be  fordbly  aupinaUd  aod  iliglitlr  flexed ; 
then  the  nirgeoD,  standing  on  the  inner  aida  of  the  limb,  em- 
bncM  with  his  left  hand  the  lateral  parts  of  the  uticulation, 
and  tightly  draws  upwards  the  akin  of  the  Eonann.  With  a 
narrow-bUded  knife  he  pimctiUBs  the  limb  on  the  inutr  nde, 
about  one  inch  below  the  prominence  of  the  internal  condyle, 
and  afl«r  canying  the  instrumeDt  in  contact  with  the  bonee  of 
the  forearm  bringe  it  out  at  a  point  two  incb«  below  the  ex- 
ternal condyte,'cutting  an  anterior  semilunar  flap  three  incbea  and 
a  half  in  length.  Thi«  Sap  is  to  be  reflected  by  an  aaaistaut,  who 
at  the  same  tune  retracts  the  akin  of  the  arm  in  order  to  raias 
up  the  anglee  of  the  wound,  and  the  mrgeon  canies'the  knife 
outwards  at  the  base  of  the  flap,  dividing  all  the  tisauee,  and 
entering  the  joint  full  blade  between  the  humenia  and  the 
nidiuH  ;  then  with  a  tnuaFeiBe  incision  he  circumacnbea  the 
limb,  dividing  all  the  etructuree  on  the  posterior  sur&ce  as  far 
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PLATE  XXn. 

DISARTICULATION  OF  THE  SHOULDER. 

Anatomy. 

Pig,  1. — a,  head  .'of  the  humerus ;  by  clavicle  ;  c,  acromion 
proceffi  ;  d,  in^-spinoua  fossa  of  the  scapula  ;  e,  head  of  the 
humerus,  held  in  the  glenoid  cavity  by  the  capsular  ligament. 

Pig,  2. — a,  glenoid  cavity — an  elongated  pear-shaped  facette 
which  embraces  one-third  of  the  head  of  the  hiimerus  ;  b^  acro- 
mion process  ;  r,  ooracoid  process. 

The  head  of  the  humenis  is  attached  to  the  glenoid  cavity  by 
a  loose  capsular  ligament,  which  would  permit  the  separation  of 
the  articular  surfaces,  were  they  not  maintained  in  contact  by 
the  action  of  the  several  muscles  which  surroimd  the  joint. 

The  acromion  and  coracoid  processes  form  an  arch  which  pro-' 
tects  the  articulation  above.  The  acromion,  situated  nearly  two- 
fifths  of  an  inch  above  the  glenoid  cavity,  projects  outwards  over 
the  joint  for  more  than  an  inch.  The  coracoid,  lower  and  more 
internal,  is  nearer  to  the  head  of  the  bone. 

Operations. 

Pig  3. — a,  6,  f,  form  of  the  posterior  flap. 

Pig.  4. — a,  6,  c,  posterior  flap  reflected  ;  d,  head  of  the  hume- 
rus disarticulated. 

Pig.  5. — a,  6,  first  incision,  vertical  ;  c,  d,  posterior  incLiion, 
starting  from  the  first ;  c,  e,  anterior  incision,  also  starting  from 
the  first 

Pig.  6. — a,  6,  c,  d,  resulting  wound  of  the  amputation  by  pre- 
ceding method ;  «,  glenoid  cavity  and  portions  of  the  capsular 
ligament ;  ff,  axillary  vessels. 

STEPS  OF  THE  OPERATIONS. 
1.  Diaartieulation  of  the  thoulder, — DouUeJlap  operation, 

(Figs.  8,  4.) 
Pirgt  ttep. — When  the  left  shoulder  lb  to  be  disarticulated,  the 
arm  is  to  be  raised,  and  the  humerus  rotated  inwards ;  then 
the  surgeon  assures  himself  by  manipulation  of  the  position  of 
the  acromion  and  coracoid  processes,  and  with  a  long  narrow 
knife,  held  nearly  parallel  with  the  himierus,  punctures  the  pos- 
terior wall  of  the  axilla  at  its  extreme  outer  part,  and  inmiedi- 
ately  below  the  insertion  of  the  latisaimus  dond  and  teres  major. 
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The  knife  now  pusea  along  tbe  pa«t«rkir  ud  ooter  Euifue  of 
the  humenis,  and  urivea  benealh  the  acromion  procsM.  Its 
point  ii  now  aliglitly  altered  in  direction,  made  to  penetrata  the 
capaule  of  the  joint,  and  ia  brought  out  in  front  of  the  claTicle 
in  the  triaogalar  apace  between  the  acnimion  and  coraocM 
proresaeB  and  the  claTicle.  The  deltoid  ia  next  eeiaed  with  the 
left  hand,  and  the  knife  deecenda  full  blade  on  Uie  outer  dde  of 
the  humerua,  to  cut  aa  eitem*]  cv  pcsteiior  flap  about  tliree 
indiea  and  a  half  in  length.  In  this  fl^  the  knife  haa  divided 
the  t«ndona  of  the  latiaomus  dom,  teres  major,  terea  minor,  a 
laif^  portion  of  the  deltoid,  and  the  capeule  of  the  joint. 

8rfin*d  tttp. — After  cutting  this  flap,  the  head  of  t^e  hnmenia 
ia  eaail;  dmwn  away  from  the  glenoid  cavity,  and  may  be  rotated 
first  outw>rdi,  then  inwards,  in  order  to  cut  through  tbi 
attachments  of  the  subacapularia,  supra-apinatua,  and  infra' 
■pinatua.  The  blade  is  now  paased  tlirough  the  joint  behind  the 
head  of  the  bone,  and  ia  canied  along  ttie  inner  aurfaoa  of  the 
bone,  to  form  the  anterior  or  internal  flap;  at  the  aame  time  -the 
artery  which  is  contained  in  the  Uiiokiieas  of  the  flap  ia  readily 

impreaacd  by  the  assiatant.     When  the  right  shoulder  ' 
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PLATE  XXIIL 

DISARTICULATION  OF  THE  TOES. 
Anatomt. 

Pig.  1. — Osteology  of  the  foot — dorsal  surface, — a  and  6,  inferior 
extremities  of  the  tibia  and  fibula  ;  c^  astragalus ;  d^  ob  calcis ; 
€,  scaphoid  ;  /,  cuboid  ;  g^  internal  cuneiform  ;  A,  middle  cimei- 
form  ;  t,  external  cuneiform ;  1,  2,  3,  4,  5,  first,  second,  third, 
fourth,  and  fifth  metatarsal  bones  ;  h,  phalanges. 

Fig.  2. — Ligaments  in  the  dorsal  surface  of  the  foot, — a,  a, 
anterior  tibio-astragaloid  ;  6,  anterior  fasciculus  of  external 
lateral  ;  c,  internal  calcaneo>scaphoid  ;  d,  calcaneo-astragaloid  ; 
e,  superior  astragalo-scaphoid  ;  /,  superior  calcaneo-cuboid ;  g, 
g,  g,  8capho>cuneiform  ;  h,  cubo- metatarsal  ;  t,  t,  i,  cuneo-meta- 
tarsal ;  k,  metatarso-phalangeal  articulations ;  I,  lateral  ligaments 
of  the  phalangeal  joints. 

Fig.  3. — Horizontal  section  of  the  tarsal  hones;  inter-osseous 
ligaments. 

Ofebatioks. 

Fig.  4. — Disarticulation  of  the  first  and  third  toe. — a,  h,  c,  d, 
wound  resulting  from  disarticulation  by  the  oval  method  ;  e, 
head  of  the  first  metatarsal  bone  ;  /,  g,  h^  woimd  resulting  from 
disarticulation  by  the  double  flap  operation  ;  t,  head  of  the  third 
metatarsal  bone. 

Fig.  5. — Disarticulation  of  the  five  toes. — a,  6,  c,  form  and 
direction  of  the  incision  to  be  made  in  front  of  the  heads  of  the 
metatarsal  bones. 

Fig.  6. — The  integuments  being  retracted,  the  knife  glides 
beneath  the  toes  to  cut  a  plantar  flap. 

Fig.  7. — Wound  resulting  from  preceding  operation. — a,  6,  c, 
form  of  the  plantar  flap. 

Fig.  S.— Disarticulation  of  the  first  metatarsal  bone. — o,  6,  c,  d, 
racket  form  indsion. 

Fig.  9. — a,  6,  c,  incision  for  removal  of  the  first  metatarsal 
bone  by  disarticulation,  without  the  toe  (see  resections). 
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STEPS  OF  THE  OPERATIONS. 
1.   DitartUvlatioa  of  a  tingle  tot.     (Fig.  4.) 

The  deBoriptioQ  of  the  diaartioulation  of  Uu  fingem  u  in  erery 
reepect  applicable  to  that  of  tbe  toea,  bo  that  it  ii  unnecesBuy 
hme  to  repeat.  It  may  be  well  to  atate,  however,  that  the  ot»1 
op«ratioii  ia  most  commonly  employed,  because  a  t«e  u  generally 
remoTed  in  ita  entirety,  tbe  small  uze  uid  inutility  of  the 
phfilanges  not  indicating  their  preflerration  aa  in  the  hand. 

Many  surgeons  advise,  in  the  disarticulation  of  the  great  toe 
(lig.  8),  the  removal  at  the  same  time  of  the  head  of  the  meta- 
tarsal bona,  otbemise  its  prominence  produces  a  deformity  which 
is  painfully  irritated  by  the  shoe.  (See  reaectdnns  for  this  special 
case,  and  for  amputation  of  the  metatarsBl  bones.) 
2.  Diiartietdatum  ofthefire  loei.—Flap  eperation.   (Figs.  8,  7.) 

(1.)  The  operator,  grasping  all  the  toes  in  his  left  hand,  mokes, 
with  a  narrow  knife,  a  semicircular  incision  extending  on  tbe  left 
foot,  or  on  the  right  foot  rice  rem,  from  the  inner  side  of  the 
heail  uf  the  lirnt  nieUt.irtifll  buiie  ti,  the  mitgf  aide  of  tlie  head  oi 
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PLATE  XXrV. 

TARSO-ilETATARSAL  DISARTICULATION.    (KEY'S  OR 

LISFRANC'S  OPERATION.) 

Akatomt. 

Pig.  1. — ^The  tareo-metatarsal  articulation — formed  behind  by 
the  cuboid  (a)  and  the  three  cuneiforms  (6,  c,  ci) ;  in  front  by  the 
five  metatarsal  bones — presents  an  irregularly  curved  line,  the 
direction  and  sinuosities  of  which  should  be  well  understood. 

ExtemaUy  the  cuboid  (a)  articulates  with  the  fifth  and  fourth 
metatarsal  bones,  the  line  running  obliquely  from  without  in- 
wards, and  from  behind  forwards.  This  line  is  slightly  broken, 
the  articulation  with  the  fourth  metatarsal  being  more  transverse 
than  that  with  the  fifth.  About  one-twelfth  of  an  inch  more  in 
front  is  the  articulation  of  the  third  metatarsal  bone  with  the 
external  cuneiform  (6)  ;  again,  one-eighth  of  an  inch  to  the  rear 
is  the  articulation  of  the  second  metatarsal  bone  with  the  middle 
cuneiform  (e)  ;  lastly,  about  one-third  of  an  inch  in  front  of  the 
preceding  is  the  articulation  of  the  first  metatarsal  bone  with  the 
internal  cuneiform  {d). 

This  anatomical  disposition  presents  to  the  notice  of  the 
operator  two  essential  points : — (1)  The  internal  extremity  of  the 
tarso-metatarsal  articulation  situated  yearly  three-q\iarters  of  an 
inch  in  front  of  a  line  (e,  /)  drawn  transversely  from  the  external 
extremity.  (2)  The  base  of  the  second  metatarsal  bone  morticed 
in  by  the  three  cuneiform  bones. 

The  dorsal  cubo-metatarsal  and  cuneo-metatarsal  ligaments 
are  connected  with  the  bones  at  some  distance  either  in  front  of 
or  behind  the  articular  interline,  a  disposition  which  admits  of  a 
separation  at  the  joints  when  the  ligaments  are  divided  not  pre- 
cisely at  a  level  with  the  interline.  The  inter-osseous  ligaments, 
more  powerful  on  the  plantar  than  on  the  dorsal  surface,  are  easily 
divided ;  those,  however,  which  are  connected  with  the  second 
metatarsal  bone  in  the  mortice— the  veritable  key  of  the  articula- 
tion—offer a  resistance  which  necessitates  a  particular  manoeuvre 
for  their  division. 
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In  order  to  rteognitt  lie  arttraZattoiu,  (1)  On  the  inner  nde, 
follow  with  the  finj[Br,  from  before  backwardi,  the  inner  side  of 
the  first  metotonaJ  bone  aa  far  ai  the  tuberoeit;  fg) ;  a  tenth  to  a 
twelfth  of  an  inch  behind  this  ie  the  oiticular  interline  oorre- 
spoading  to  an  indentation  between  the  tuberosity  [g]  and  the 
tuberosity  (h)  of  the  intenial  ctmeifonn.  Again  the  uticuiation 
may  be  found  at  about  an  inch  in  front  of  the  tuberoaitf  of 
the  scaphoid  bone  (i). 

(2.)  On  the  outer  aide,  follow  with  the  finger,  from  before 
bKkwarda,  the  outer  aide  of  the  fifth  metBlarsal  bone  aa  far  ai 
the  tuberosity  (t)  ;  the  joint  commenoea  immediately  behind  and 
internal  to  thia,  but  in  some  caaea  this  tuberoatt;  projecta 
beyond  the  articulation. 

OFEBanon. 

I'ig,  1  hit  (repeated). — a,  b,  e,  form  and  direction  of  the  in- 
doioD  to  be  made  in  front  of  the  taraal  bonee. 

Fig.  2. — a,  b,  e,  doraal  tarao-metOitaraBl  liguoenlA  divided. 

Fig.  3. — Operative  maniBUTTe  for  luxating  the  key  of  the  ar- 
a  circle  deecribed  l^  the  knife  ; 
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dividing  all  the  tissues  as  far  as  the  bones,  and  connecting  the 
two  extremities  of  the  articiilation. 

Second  step. — The  surgeon  carries  the  point  of  the  knife  on 
the  outer  side  of  the  articulation,  there  penetrates  and  opens  the 
joint  as  far  as  the  external  cuneiform  bone.  He  now  carries  the 
point  of  the  knife  one-twentieth  of  an  inch  forward,  incises 
transrersely,  and  opens  the  articulation  as  far  as  the  second 
metatarsal  bone.  He  next  attacks  the  articulation  of  the  first 
metatarsal  bone  (fig.  2). 

Third  ttep, — It  remains  to  destroy  the  mortice  which  engages 
the  head  of  the  second  metatarsal  bone  within  the  bones  of  the 
tarsus.  For  this  purpose  the  point  of  the  knife  is  introduce<l 
between  the  internal  cuneiform  bone  and  the  second  metatarsal, 
in  such  a  manner  that  the  cutting  margin  is  turned  upwards, 
and  inclined  at  an  angle  of  forty-five  degrees  with  the  toes ;  then 
the  knife  is  raised  to  a  right  angle,  at  the  same  time  passing 
along  the  inner  side  of  the  mortice  to  divide  the  internal  inter- 
osseous  ligament.  Now  the  surgeon  withdraws  the  knife,  and 
with  \\»  point  divides  the  posterior  and  external  dorsal  liga- 
ments of  the  mortice. 

Fourth  step. — All  the  means  of  union  being  divided,  light 
pressure  is  applied  to  the  end  of  the  foot  to  separate  the  arti- 
cular surfaces,  and  the  inter-osseous  ligaments  which  still  remain 
intact  are  successively  divided.  Next  the  plantar  ligaments  are 
cut  through,  and  the  knife  glided  beneath  the  bases  of  all  the 
metatarsal  bones,  avoiding  the  tuberosities  of  the  first  and  fifth. 
There  remains  only  to  cut  the  plantar  flap,  two  inches  and  a  half 
long  on  its  inner  side,  and  one  inch  and  a  half  on  its  outer. 
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UEOIO-TARSAL  DISARTICULATION,  TERMED 
CHOPARTS. 

Ahatouy. 

Fig.  1. — The  roedio-taraal  articulation — f  orniBd  poateriorl;  bj 
the  wtragaliia  (n)  uid  the  calouieuiD  (A)  ;  in  front  by  the  cuboid 
(c)  and  the  scaphoid  (d) — preeentB  a  tmneverse  articular  Udo 
curved  like  an  italic  3,  of  which  the  anterior  convority  is  internal, 
and  the  po«terii>r  couveiity  eitemal.  The  internal  txirtmUg  of 
the  articulation  it  about  one  inch  in  front  of  the  internal  mal- 
leoliu  {;/),  imd  one-fifth  of  an  inch  behind  the  tuberosity  (A), 
(il  the  Bcaphoid 

The  ertfrn/U  extremity  (i)  ia  three-fifths  of  an  inch  behind  tba 
tubennity  {J)  of  the  fifth  metatarsal  bone.  It  corregponds  to  a 
prominence  which  the  cuboid  forms  where  articulating  with  the 
calcaneuin,  a  prominence  situated  on  the  outer  border  of  the 
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somewhat  obliquely  (e),  will  be  elevated  a  little  {d)  between  the 
calcaneum  (a)  and  the  cuboid  (6)  when  attacking  the  joint  on  its 
outer  Bide.  The  internal  ligament  which  occupies  the  centre  of 
tiie  r^on,  and  which  unites  three  bones,  and  holds  the  four 
together,  should  be  divided  by  the  point  of  the  knife  as  soon  as 
the  separation  of  the  bon«3  will  permit.  In  old  subjects  it  is 
sometimes  ossified,  a  peculiarity  which  necessitates  the  use  of 
the  saw.     The  other  ligaments  require  no  further  notice. 

Operatioss. 

Fig,  4. — Ordinary  operation. — a,  ft,  c,  form  and  direction  of 
^e  incision  in  front  of  the  joint. 

Fiff.  5. — The  joint  opened,  the  knife  cutting  the  plantar  flap. 
a,  dorsal  artery  of  foot. 

Fig.  6. — »,  6,  r,  form  of  the  plantar  flap ;  d  and  d\  dorsal  and 
plantar  arteries. 

Fig.  7. — Sedillot's  operation. — a,  6,  c,  form  of  the  anterior 
incision. 

STEPS  OF  THE  OPERATIONS. 

Chopart*8  Medig-tarsal  Disarticulation.    (Figs.  4,  5.) 

1.  Ordinary  operation. — (1.)  The  line  of  articulation  having 
been  made  out  as  already  explained,  grasp  the  sole  of  the 
foot  with  the  palm  of  the  left  hand,  placing  the  thumb  on  the 
outer  side  of  the  articulation  (if  it  be  the  right  foot),  and 
the  index  or  middle  finger  on  the  tuberosity  of  the  scaphoid. 
(2.)  Make  a  semilunar  Incision,  extending  from  the  thumb  to  the 
index,  across  the  dorsum  of  the  foot,  and  descending  three-fifths 
of  an  inch  below  the  joint.  (3.)  After  having  retracted  the  in- 
tegument, the  knife  must  be  carried  back  in  the  wound,  to  divide 
the  tendons,  and  to  open  the  articulation  ;  the  directions  of  the 
articular  surfaces  already  pointed  out  must  be  recollected,  and 
care  must  be  taken  to  di\dde  all  the  fibrous  bands  which  unite  the 
scaphoid  with  the  astragalus,  by  the  whole  blade,  without  attempt- 
ing to  penetrate  the  joint  with  the  point  of  the  knife,  a  movement 
which  is  rendered  impossible  by  a  slender  ledge  of  the  scaphoid 
bone  overlapping  the  head  of  the  astragalus.  (4.)  Gentle  pres- 
sure with  the  left  hand  upon  the  foot  enables  the  surgeon  to 
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define  more  clearly  the  line  of  the  uticuUtioD,  and  eiao  tu  dia- 
tingulgh  fibnius  bands  which  maj  yet  remain  uncut.  (6.)  The 
articulation  beiog  freely  opened,  Mid  all  tbq  means  of  union 
divided  as  fBT  as  the  plantar  surface,  the  blade  of  tlie  knife  ii 
passed  behind  the  bouea,  and  the  fore  part  of  the  foot  bent  at  a 
right,  angle,  in  order  tbal,  it  niay  be  glided  beneath  them  ;  tbeD 
returning  the  foot  to  ita  natural  poaition,  the  plantar  flap  is  cut, 
the  knife  being  brought  out  at  a  point  ane-fourtii  of  an  inch  in 
front  uf  the  BCBamuid  bones.  In  cutting  this  flap,  care  must  be 
taken  to  prevent  the  blade  being  arrested  by  tie  projecting 
portions  of  the  scaphoid,  cuboid,  and  flrat  and  fifth  metatarssl 

2.  Operation  i>f  M.  Sedillof.  (Figs.  6,  7.) 
After  having  recogDiied  the  outline  of  the  ardculation,  a  trans- 
verse incision  is  to  be  made,  starting  from  a  point  n  little  in 
advance  of  the  calcaneo-cuboid  articulation,  and  terminating  ID 
the  middle  of  the  dorsum  of  the  foot,  eitemal  to  the  tendon  of 
the  tibialis  anticus.     From  this  puint  a  second  incision  is  to  be 
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PLATE.  XXVI. 

Anatomy. 

Fig.  1. — Tibio-femoral  articfflatumj  anUrtnr  mrfact.  a,  fe- 
mur ;  6,  patella  ;  r,  tibia  ;  e,  fibula  ;  g,  external  lateral  ligament ; 
fj  internal  ligament ;  d,  inferior  patellar  ligament. 

Fig.  2. — Antero-poBteriur  vertical  section,  showing  the  crucial 
ligaments,  d,  and  the  popliteal  artery,  e  ;  a,  femur  ;  6,  tibia  ;  r, 
patella. 

This  articulation  presents  some  important  anatomical  pecu- 
liarities. The  internal  condyle  of  the  femur  descends  lower 
than  the  external  by  two-fifths  of  an  inch.  Both  are  received 
into  concave  facettes  on  the  tibia  ;  the  semilunar  cartilages  ad- 
herent  to  the  tibia  fill  up  the  space  of  the  glenoid  cavity  in 
which  each  condyle  rolls.  The  popliteal  artery  (fig.  2,  c),  lodged 
in  the  posterior  intercondyloid  space,  is  in  immediate  contact 
with  the  posterior  surface  of  the  articulation. 

The  means  of  union  are — in  front,  the  superior  and  inferior 
patellar  ligaments ;  on  the  sides,  the  external  and  internal 
lateral ;  behind,  the  ]>osterior  ligament.  Independently  of  the 
exterior  ligaments,  two  crucial  ligaments,  strong  and  resisting, 
maintain  the  osseous  surfaces  in  contact,  and  limit  their  move- 
ment. 

In  order  to  recogni:e  the  line  of  articuLatum,  (1)  the  head  of 
the  fibula  must  be  felt  ;  the  articulation  is  about  four-fifths  of 
an  inch  above.  (2)  The  femur  presents,  upon  the  lateral  sur- 
faces of  its  condyles,  two  tubercles,  the  most  prominent  points  of 
which  may  be  easily  felt  beneath  the  integument ;  at  about  four- 
fifths  of  an  inch  below  each  is  the  joint.  Finally,  (3)  the  lower 
border  of  the  patella  is  at  the  level  of  the  articulation. 

Operations. 
Pig,  3. — IHsarticuUUian  of  the  knee—JUip  opereUU>n. 

a,h,  Cf  form  of  the  anterior  indsion. 

Fig.  i. — Same  operation.    Articulation  opened,  the  knife  cuts 
the  posterior  flap,   a,  b,  c,  form  of  the  flap. 
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Pij.  E. — Diaartictdatiaa  oftht  ttwe — drenlar  Mtlhsd. 
a,  b,  c,  section  of  the  akin ;  <!,  e,  sleeve  of  skin  laised ;  the  knife 
entera  the  articulation  anteriorly. 

Fig.  6. — OiJwrtfcuiflfion  o/thf  hnte — oral  tiulJuid. 
a,  b,  r,  oblique  section  of  the  sldn  ;  d,  e,  the  akin  raised;  the 
knife  enters  the  joint  from  before  backirards. 

STEPS  OF  THE  OPERATIONS. 

1.  DiMrticiUaCioo  of  (A*  taif~/ap  opmMum.— (1)  The  leg 
being  eiteoded,  make  a  semiliinflr  incision  in  front  of  the  knee,  and 
below  the  patella,  eitending  from  one  condj-lo  of  the  femur  to 
the  other.  (2)  Flex  the  knee,  and  make  a  second  indsion  in  the 
line  of  the  first,  freely  opening  the  joint.  (3)  Divide  the  lateral 
and  the  crvtcial  ligaments.  (4)  Carry  the  blade  of  the  knife 
behind  the  tibia  itnd  the  flbuU,  and  cut  a.  Asp  at  the  expense  of 
the  muscles  of  the  calf,  of  suJBcient  length  to  cover  the  wound 
— about  four  inches. 

2.  Circular  meUtad, — (I)  Hake  *  drculnr  indaion  through  the 
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PLATE  XXVIL 

DISARTICULATION  OF  THE  THIGH. 

Akatomt. 

Pig.  1. — a,  Internal  iliac  foeaa ;  a\  femoral  artery;  6,  femur  ; 
€,  head  of  femur  covered  by  the  capsular  ligament ;  d^  anterior 
superior  iliac  spine  ;  e,  anterior  inferior  iliac  spine  ;  /,  spine  of 
the  pabes  ;  g^  tuberosity  of  the  ischium  ;  h^  lesser  trochanter. 
The  ilio-femoral  articulation  is  formed  by  the  acetabulum  and 
the  head  of  the  femur  ;  the  head  of  the  femur  is  not  completely 
received  into  the  cotyloid  cavity,  but  is  maintained  there  by  a 
large  and  resisting  capsular  ligament,  and  by  the*  round  ligament, 
a  fibrous  cord  which  attaches  the  head  of  the  femur  to  the  depth 
of  the  cavity.  The  capsular  ligament  is  attached  to  the  anterior 
inferior  iliac  spine  and  to  the  circumference  of  the  cotyloid 
cavity.  It  must  be  indsed  very  near  its  cotyloid  attachments, 
cutting  around  the  prominence  of  the  acetabulum  in  order  to 
easily  disengage  the  head  of  the  femur.  The  plane  of  the  cir- 
cumference of  the  cotyloid  brim  looks  obliquely  forwards  aiyl 
downwards,  whence  it  results  that  the  head  of  the  femur  is  more 
covered  behind  than  in  front,  a  point  which  it  is  well  to  know  in 
order  not  to  be  misled  by  the  cotyloid  prominence  when  attack- 
ing the  joint  ivom  behind.  In  order  to  recognise  the  articulation, 
we  must  be  guided  by  the  following  anatomical  data : — 

1.  The  anterior  inferior  iliac  spine  is  four  fifths  of  an  inch 
above  the  circumference  of  the  cotyloid  cavity  ;  the  anterior 
superior  iliac  spine  is  nearly  two  inches  above  the  same  cavity, 
and  four-fifths  of  an  inch  external  to  it. 

2.  When  the  patient  is  standing,  an  oblique  line  passing  from 
the  anterior  superior  iliac  spine  to  the  tuberosity  of  the  ischium 
traverses  the  cotyloid  cavity  at  the  junction  of  its  posterior  third 
with  its  anterior  two-thirds. 

3.  The  anterior  rim  of  the  cotyloid  cavity  is  one  inch  and  a  half 
external  to  the  spine  of  the  pubes. 

4.  The  axis  of  the  horizontal  r^tmus  of  the  pubes  prolonged  by 
an  imaginary  line  woiud  traverse  the  cotyloid  cavity  at  the 
junction  of  its  upper  with  its  middle  third. 
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5.  The  miperior  border  of  tha  great  trochanter  u  on  a  lerol 
with  the  upper  third  of  the  ilio-femoral  uticulatian. 

Thin  nrticulatioti,  auperficiHl  in  front,  where  it  is  onlj  corend 
by  the  psoaa  nod  iliacue.  and  the  veuels,  ii  protortsd  intmially 
itnil  behind  b;  a  comuderable  maaa  of  muaclea ;  eitemall;  the 
mHACular  masa  ii  lem  ibundant. 

The  femoral  ailery  (A*)  paaieB  in  front  of  the  joint,  on  a  lerel 
with  the  junction  of  the  middle  third  with  the  internal  third  of 
the  head  of  the  femur ;  lower  down  it  approaches  the  dlaft  of 
the  femur,  and  croeeing  behind  it  becoraen  the  popliteal  artery. 

OPERAnOHS. 

Pig,  2. — Di«ar/i™(a(tDB  of  the  tAigk — Jlap  operatioii. — The 
knife  tranafiied  from  without   inwardu  cuta  the  anterior  flap, 

d,  i.  e. 

Fig.  3. — Same  operation. — The  flap  u  raised  by  the  hands  of  an 
nniHtant,  who  cumpreaees  the  veaaels  !□  his  f^raep  ;  the  head  of 
the  femur,  b.ia  luiiLted,  and  the  knife  passed  behind  it  to  cut  the 
poflterior  flAp  i  c,  c,  section  of  the  femonkl  veeBflls. 

—  n'ouiid  ruuldni/  jruni  the  prrctUing  uperaliot 
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an  anterior  semilunar  flap  five  inches  in  length.  An  assistant^ 
who  has  hia  thumb  compressing  the  femoral  artery  on  the 
pubes,  thrusts  his  fingers  into  the  wound  as  the  knife  proceeds, 
and  raises  the  flap  as  soon  as  it  is  cut,  now  grasping  the  femoral 
▼easels  in  its  thickness.  A  second  assistant,  who  holds  the 
leg  with  his  right  hand,  and  the  lower  part  of  the  thigh  with 
his  left^  now  abducts  the  thigh,  rotates  it  outwards,  and  forcibly 
extends  the  hip  joint,  so  as  to  make  the  head  of  the  femur 
prominent  within  the  capsule.  The  surgeon  next  rapidly  cuts 
through  the  capsule,  and  the  head  protrudes,  exposing  the  liga- 
mentum  teres,  which  is  at  once  cut,  together  with  posterior  fibres 
of  the  capsular  ligament^  and  the  dislocation  of  the  bone  com- 
pleted. The  second  assistant  now  draws  upon  the  leg  so  as  to 
increase  the  space  between  the  head  of  the  femur  and  the  haunch 
bone,  and  at  the  same  time  adducts  and  rotates  the  limb 
inwards,  to 'bring  the  trochanter  major  to  the  front.  In  this 
position  the  surgeon  can  easily  divide  the  muscles  counectiug  the 
trochanter  with  the  trunk,  and  he  now  carries  the  knife  back- 
wards between  the  femur  and  the  haunch  bone,  and  divides  the 
soft  tissues  vertically,  without  making  a  posterior  flap. 

There  are  some  modifications  of  the  flap  operation  :  thus* 
Larrey  tied  the  femoral  artery  before  commencing  the  operation  ; 
Aahmead  cut  the  anterior  flap  from  the  skin  downwards  into 
the  deeper  tissues ;  Lenoir,  after  making  the  anterior  flap,  cut 
the  structures  behind  by  a  circular  indsion  before  proceeding  to 
disarticulate  ;  Lalouette  and  Delpech  made  an  internal  instead 
of  an  anterior  flap. 

2.  Double  lateral  flap  operation.    (Figs.  6,  6.) 

The  patient  lying  with  the  buttocks  projecting  beyond  the 
bed,  the  surgeon  proceeds  to  make  out  the  exact  position  of  the 
anterior  and  external  parts  of  the  joint  according  to  the 
anatomical  data  above  given.  He  then  thrusts  in  the  knife 
immediately  to  the  outer  side  of  the  articulation,  with  the  edge  of 
the  blade  towards  the  great  trochanter,  making  the  point  to 
pierce  immediately  below  the  tuberosity  of  the  ischium.  As  the 
knife  is  about  to  penetrate  the  posterior  surface  of  the  thigh,  an 
aaa^9f  nnt  draws  the  skin  outwards,  in  order  to  increase  the  size 
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of  the  outer  fiap.  By  a  uwing  inDT«ment  Uia  knife  fa  now 
turned  around  the  great  trochuiter,  aud  then  along  tlie  outer 
aide  of  the  femur  to  cut  an  eitemal  flap  (a,  (,  e,  fig,  8), 
about  two  and  a  half  to  three  inchee  in  length. 

To  forTD  the  internal  flap,  the  soft  parta  are  drawn  inwaidi  by 
•D  oBsiatant,  and  the  knife,  with  the  edge  directed  downwatrU,  ia 
thrust  through  the  limb,  entering  in  front  immediately  bene»th 
the  head  of  the  femur  on  the  inner  aide  of  the  neck  of  the  bone, 
and  passing  out  posteriorly  in  the  porterior  superior  angle  of  the 
former  incirion :  care  in  to  be  taken  not  to  strike  the  point  of 
the  knife  against  the  pelvis.  The  knife  is  now  carriad  down- 
wards, grazing  the  inner  surface  of  the  bone,  and  avoiding  the 
lesser  trochanter,  to  cut  an  internal  flap  (,d.  e,  fig.  S),  the 
same  length  aa  the  outer  flap.  The  flaps  are  to  be  prened 
aude  by  an  assistant,  and  the  arteriw  tied,  aud  the  surgeon, 
seizing  the  femur  with  his  1^  hand,  draws  the  edge  of  the  knifa 
(Iowa  the  capsular  ligament,  over  the  head  of  the  bone,  and 
opening  the  jaitit,  oompletes  the  di 
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AMPUTATIONS  IN  THE  CONTINUITY  OF  THE 

BONES. 

PLATE  XXVin. 
AMPUTATIONS  OF  THE  FOOT  AND  HAND. 

Opebatioxs. 

Fig.  1. — Amputation  of  a  phalanx. — a,  a  tape  or  small  ban- 
dage to  retract  the  soft  tissues ;  b,  position  of  the  left  hand  of 
the  operator  seizing  the  extremity  of  the  finger,  whilst  the  right, 
armed  with  Liston's  bone  forceps,  Cy  severs  the  bone. 

Fig.  2. — Amputation  of  the  fifth  metacarpal  hone. — a,  the 
bone  sawn  obliquely  from  above  downwards,  and  from  within 
outwards,  the  hand  being  pronated ;  (,  bandage  protecting  the 
soft  parts  from  the  saw. 

Rg.  3. — Amputation  of  four  inner  metacarpal  honen — circular 
method. — a  a,  tapes  passed  between  the  bones  in  order  to  draw 
back  the  soft  parts  whilst  the  bones  are  sawn  through. 

Fig.  4. — Amputation  of  the  metatarsal  hones — plantar  flap 
operation. — Tapes  are  passed  between  the  bones  as  in  ampu- 
tation of  the  metaCiirpal  bones. 

Fig.  5. — Same  operation  completed. — a,  h,  c,  form  of  the 
plantar  flap. 

STEPS  OF  THE  OPERATIONS. 

1.  Amptitation  of  phalanges.    (Fig.  1.) 

The  circular  method  is  generally  employed.  After  cutting 
through  the  skin  by  a  circular  incision,  it  is  to  be  dissected 
upwards  a  quarter  of  an  inch  ;  the  tissues  surrounding  the  bone 
are  then  divided,  particularly  the  tendinous  sheaths  on  the 
palmar  surface  ;  after  which  the  bone  ULiy  be  cut  through  with 
a  watchmaker's  saw,  or  with  the  bone  forceps.  The  skin  is  to 
be  drawn  down  over  the  osseous  extremity,  and  the  sutures 
^plied  to  form  a  transverse  cicatrix,  a  position  the  least  exposed 
to  injury  in  flexion  of  the  fingers. 

2.  Amputation  of  a  metacarpal  hone^  and  of  the  finger  nhieh 

it  supports. 

It  is  convenient  in  this  case  to  employ  the  oval  operation, 
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absolute!;  the  suns  fi>  in  the  dulocation  ;  onlj,  when  the  bona 
ia  uDcovered,  &  piece  uf  vood  or  cardboard  ihould  ba  pimd 
behind  it  to  keep  off  the  tuguee,  uid  protect  them  from  the 
uw.  The  aaiT  emplojed  is  one  of  anuU  size,  termed  the  metft- 
carpa]  mw.  The  fifth  metacarpal  bone  ahould  be  cut  obliquely 
from  within  outwurde,  uid  the  MCOEid  obliquely  from  without 

It  ia  difficult  to  use  the  saw  in  dividing  the  third  or  fourtli 
metacarpal  bonp.  bone  forceps  aze  therefore  substituted.  Elx- 
penence  Hhowa  that  whether  the  forceps  or  the  saw  is  used  is  k 
matter  of  no  import  bo  f ar  aa  coDCerna  cicatrisatioQ. 

3.  AmptitatiaH  of  the  four  metaearpal  bonet.  (Fig.  3.) 
A  flap  is  made  in  the  palm,  and  the  operation  performed 
is  precisely  the  some  as  for  disarticulation  of  the  four  flngars, 
(see  Plate  xx.,  fig.  2) ;  then  with  a  oatrow  finger  knife  the  boDM 
should  be  freed  of  their  muscles  and  periosteum ;  after  which 
a  Sve-beaded  bandage  may  be  arran^  in  the  interHMoaoua 
spaces  to  protect  the  tissues  from  the  saw. 
4.  Amputation  ef  a  tingU  metaiartal  bene,  and  qf  the  ta* 
rohich  it  nppmtt. 
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VhATE  XXIX. 

AMPUTATION  BY  A  LONG  AND  SHORT  RECTANGULAR 
FLAP.    (TEALFS  OPERATION.) 

There  is  a  variety  of  the  flap  operation  introduced  by  Mr. 
Teale,  and  by  him  termed  amputation  by  the  long  and  short 
rectangular  flap,  which  is  applicable  to  any  amputation  in  the 
continuity  of  the  bonee,  and  may  therefore  be  here  described 
once  and  for  alL 

It  consists  of  two  flaps,  which  involve  all  the  tissues  down  to 
the  bone,  the  anterior  being  four  times  the  length  of  the  pos- 
terior,  and  great  stress  is  laid  by  the  originator  on  the  necessity 
of  avoiding  any  large  bloodvessel  or  nerve  in  the  formation  of 
the  anterior  flap,  which  it  will  be  seen  forms  the  main  cushion 
beneath  the  cut  ends  of  the  bones. 

Each  flap  is  quadrangular,  and  corresponds  to  one  half  the 
circumference  of  the  limb.  Two  lateral  incisions,  one  on  each 
aide  the  limb,  are  first  made,  commencing  at  the  point  where  it 
is  intended  to  divide  the  bone,  and  carried  downwards  to  a 
distance  measured  precisely  equal  to  one  half  the  length  of  the 
circumference  of  the  limb.  The  lower  extremities  of  these  two 
vertical  lines  are  united  by  a  cross  cut  over  the  front  of  the 
limb,  carried  through  all  the  tissues  down  to  the  bone.  The 
anterior  flap  thus  marked  out  is  to  be  dissected  up  from  the 
bone  or  bones  as  high  as  the  point  where  the  limb  is  to  be 
amputated,  and  where  the  vertical  lines  commenced. 

In  making  the  posterior  flap,  the  knife  is  carried  in  one  sweep 
through  the  skin  and  tissues  down  to  the  bone  at  a  point 
measured  down  the  vertical  lines  one-fourth  their  length,  and 
tiie  flap  is  thsD  to  be  dissected  up  to  the  same  level  as  the  an 
terior  flap,  so  that  the  posterior  flap  is  one-fourth  the  length  o 
the  anterior.    When  the  skin  is  approximated  by  sutures,  the 
anterior  flap  wraps  around  the  ends  of  the  bones,  and  the  junction 
of  the  fli^  is  in  a  dependent  position  convenient  for  the  escape 
of  pus. 
In  making  the  vertical  incisions,  the  main  arteries  can  gene- 
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nil;  be  avoided  ;  tor  instance,  in  the  um  or  tlkigh,  the  internal 
indiuan  would  be  inuuedutely  in  front  of  the  line  of  the  brachial 
or  femoral  Brtarjp,  whilst  the  external  indiion  would  be  on  the 
oppoute  ^de  of  the  limb,  hall-Way  round,  meaaured  fnnn  tlu 
internal. 

In  the  foreanu  tb«e  indaiona  would  be  made  along  the 
prominent  parte  of  the  radius  and  ulna,  and  in  tha  leg  along  the 
posterior  borders  of  the  tibia  and  fibula. 

It  will  be  readily  eeen  that  a  •erioua  diaadnatag*  in  thi) 
operation  is  the  great  length  of  the  anterior  flap,  and  coire- 
Bponding  amount  of  damage  done  to  the  eoft  parte,  and  con- 
aequentl;  the  tendency  st  thia  flap  to  elougK 

AMPUTATION  OF  THE  FOREARM  AND  OF  THE  ARM 

OFmATIOHB. 

Fig.  1. — Ampliation  of  the  rigta  forearm — cirovlar  m,et\«i. — 
a,  hand  of  an  aeeisttuit  supporting  the  forearm.  The  operator 
•tanding  outside  the  limb,  incunng  the  mueclea. 

^^.  2.— Same  opemtion^third  step.   A  three-headed  bandage. 
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and  conical,  it  will  be  neceeaary  to  divide  the  skin  laterally  in 
Older  to  be  able  to  raise  it. 

Second  itep. — Divide  the  muscles  in  a  circular  manner,  foUow- 
ing  the  outline  of  the  sleeve  of  skin.  In  this  incision  the  deep 
muaclee  escape  the  knife,  it  is  therefore  necessary  to  divide  them 
by  pcLBsing  the  knife  through  the  interosseous  space,  first  on  the 
extensor,  and  then  on  the  flexor  aspect,  dividing  all  the  tissues 
around  each  bone  (see  amputation  of  the  limb,  plate  xxx.,  fig.  2 
and  2  Ms). 

Third  itep, — Introduce  a  three-headed  bandage  into  the  inter- 
osseous  space,  wherewith  to  raise  the  soft  tissues,  then  apply  the 
saw  to  both  bones  at  the  point  where  they  cease  to  be  denuded, 
and  draw  it  once  or  twice  from  heel  to  point,  guided  by  the  nail 
of  the  left  thumb,  until  its  teeth  become  engaged.  Now  with 
the  saw  cut  through  both  bones.  It  will  be  found  that  the 
section  of  the  radius  will  be  completed  first.  When  the  section 
of  the  ulna  is  nearly  completed,  the  action  of  the  saw  should  be 
directed  with  care,  and  the  assistant  who  holds  that  part  of  the 
limb  to  be  removed  should  avoid  all  pressure  on  the  bones,  other- 
wise the  end  of  the  bone  will  be  splintered  instead  of  being  cut 
clean,  an  accident  very  liable  to  result  in  necrosis  of  the  stump. 

Fourth  ttep. — Ligature  the  arteries  which  are  the  radial  and 
ulnar,  anterior  and  posterior  inte|X)sseous  ;  then,  the  skin  being 
turned  down,  adapt  it  with  sutures  in  such  manner  as  to 
obtain  a  transverse  cicatrix. 

2.  DouhUflap  operation. 

The  arm  is  to  be  supported  by  an  assistant  almost  at  right 
angles  to  the  body,  the  operator  standing  outside  the  right  arm 
or  inside  the  left. 

The  anterior  flap  is  to  be  first  cut  by  transfixion. 

(1)  The  assistant  holding  the  limb  forcibly  supinated,  feel  the 
limits  of  both  bones  with  the  thumb  and  index  finger  of  the  left 
hand  ;  then  (2)  transfix  the  limb  immediately  in  front  of  both 
bones,  and  cut  a  semilunar  flap,  including  the  muscles,  about  two 
and  a  half  to  three  inches  in  length. 

The  assistant  now  forcibly  pronates  the  limb  whilst  the  pos- 
terior flap  is  cut. 
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(I.)  Do  not  truufiz  to  make  thii  O^i,  but  wOli  the  fall  blade 
cut  A  ■amiliuiM'  flap  two  inches  in  length  Aownmiia  from  tlw 
■uiface  to  the  eponeuroeiR,  comtnandng  from  the  one  uigle  &t 
the  baee  of  the  anterior  flip,  and  carrying  the  indnon  round  to 
the  other  angle.  (2.)  DUeect  the  atda  and  celluUr  tiame  m  high 
■I  the  base  of  the  anterior  flap.  (3.)  Let  the  anirtaiit  nbe  both 
0»pt ;  then  by  a  circizlar  indmon,  and  by  inoKing  the  iutw- 
oaseouB  membrane,  denude  the  bones.  (4.)  Cut  through  the 
bones  with  the  saw,  aa  aipluned  in  the  preceding  operation. 
Amputation  1^  the  arm — eiranlar  m^Kod.   (Figa.  3,  4.) 

The  arm  being  held  by  an  asmBtant  at  right  angles  to  the 
patient,  the  surgeon  is  to  stand  external  to  the  limb,  and  pro- 
ceed ae  follows  ; — 

Pirit  ttep. — Incise  iu  a  circular  manner  the  akin  and  cellular 
tiaiue  as  far  as  the  aponeuioeis  ;  the  skin  which  is  loooely  con- 
nected may  be  eauly  retracted. 

Second  rtep.— With  a  eecond  circular  incision  at  the  level  of 
the  retracted  skin,  cut  through  the  muscles  as  tar  as  the  boDSL 
The    naiistimt    auw  retracte    tlie    akin,  and    nl^ 
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PLATE  XXX. 
AMPUTATION  OF  THE  LEG. 
Operations. 
Fig-  1. — Amputation  at  the  teat  of  election,  ♦  Circular  method, 

a,  bj  c.  Circular  incision  through  the  integuments  ;  dj  sleeve 
of  skin  raised.    The  knife  commencing  to  indse  the  muscles. 

Fig.  2  and  2  bis. — Sam^  operation. — Section  of  the  deep 
muscular  parts  about  the  bone. 

Fig.  3. — Same  operation.— A  three-headed  bandage  (a  a)  passed 
between  the  bones,  serves  to  retract  the  soft  parts  and  protect 
them  against  the  saw. 

Fig.  4. —  Wound  resulting  from  the  preceding  operation. — 
The  hand  of  an  assistant  {a)  supports  the  sleeve  formed  by 
the  integument ;  b,  b,  b,  vessels  of  the  leg. 

Fig.  5. — AmptUation  of  the  leg  at  the  lower  part :  M,  Lenoir's 
openUion. — Appearance  of  the  wound  after  the  operation  ;  a,  6, 
angular  flaps  formed  by  the  division  and  dissection  of  the  skin 
forming  a  sleeve  split  in  front ;  c,  tibia  ;  d,  fibula. 

STEPS  OF  THE  OPERATIONS. 

(1.)    Amputatian    of  tJte   leg    two  or  three  fingers*  breadth 

below  thetuberositg  of  the  tibia.     Circular  method.    (Figs.  1, 

2,  2  bis,  3). 

The  patient  lies  vdth  both  legs  projecting  beyond  the  table, 
and  the  assistant  holding  the  limb  to  be  amputated  in  a  hori- 
Bontal  position. 

First  step. — The  assistant  retracts  the  skin;  then,  by  a  circular 
incision,  the  skin  and  cellular  tissue  are  to  be  cut  through.  The 
incision  should  be  commenced  at  the  crest,  and  completed  in  one 

*  The  term,  "seat  of  electiou,"  was  applied  to  a  point  two  or  three  inchea 
helow  the  knee-joiiit.  It  wa4  the  rule  to  amputate  at  this  jxiiut  in  {tatients 
among  the  working  classes  who  would  be  compelled  to  wear  the  wooden  peg, 
the  object  being  to  aToid  the  long  stump  projecting  at  right  angles  to  the 
knee. 
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sweep.  The  gkin  U  next  to  bs  diuectad  upwaida  for  nbout  tiro 
inchea.  and  then  turned  up  sa  a  ileeve. 

Srcoiui  ettp.—Tbe  knife  ia  to  be  cinied  in  k  cimilu'  nunnv 
through  the  daiuea  ui  far  u  the  bonee  on  a  level  with  the  ikin 
turned  up. 

Tkinl  ifrp.— The  knife  is  carried  around  each  bone,  through  the 
interowteoiis  membrane  ((m  £gs.  2  and  2  bit,  in  which  a  donbU- 
edgurl  knife  ia  uged).  uid  the  three-headed  bandage  introduced. 

F-iirlh  Mr;i.— The  saw  is  now  to  be  applied  to  the  tOu, 
directed  by  the  left  thumb,  and  drawn  from  heel  to  point  two  or 
ttu'ee  timt-B,  until  ita  teeth  become  engaged ;  the  aectioD  of  the 
two  bones  ia  then  to  be  completed,  taking  care  that  the  Bbola 
shall  be  divided  before  the  tibia,  otherwise  the  fortoer  bone  will 
be  splintered, 

Mnny  Biugeons  raw  off  the  projecting  creat  of  the  tibia  to  BTind 
ita  puucturiug  the  integument. 

The  arteries  to  be  ligatured  (fig.  1)  are  the  anterior  and 
[HiatorioT  tibial,  the  peroneal,  and  sometimee  the  sural  artariea. 

M.    Lenoir'e    operation    (fig.    6)   diffets    from    the    ordmary 
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of  the  thumb,  behind  the  two  bones,  and,  grazing  the  surface  of 
the  bonea,  it  should  oome  out  at  the  point  of  the  index  finger. 
The  knife  is  then  carried  downwards,  to  cut  a  posterior  semi- 
lunar flap  three  inches  or  more  in  length,  according  to  the  size 
of  the  limb,  and  to  the  part  of  the  limb  on  which  the  operation 
is  being  performed. 

The  anterior  flap  is  to  be  cut  in  the  skin  only.  The  blade 
of  the  knife  is  to  be  applied  to  one  angle  of  the  wound  at  the 
base  of  the  posterior  flap,  and  drawn  across  the  front  and  outer 
part  of  the  limb,  through  the  skin  and  cellular  tissue  only, 
to  cut  a  semilunar  flap  two  inches  and  a  half  in  length.  The 
integument  is  then  to  be  dissected  up  to  a  level  with  the  base  of 
the  first  flap.  The  next  step  is  to  denude  the  bones,  by  cutting 
around  them,  and  through  the  interosseous  membrane.  The 
bones  may  then  be  sawn  through,  and  the  crest  of  the  tibia 
removed  at  discretion.  If  this  operation  be  performed  in  the 
upper  third  of  the  leg,  a  superabundance  of  muscle  is  cut  in  the 
posterior  flap,  and  it  is  necessary  to  slice  away  the  excess  after 
the  flap  is  cut.  For  this  reason,  it  is  usual  to  perform  either  the 
circular  or  the  skin  flap  operation  in  this  region. 

Long  and  short  rectangular  flaps  (Teale's  operation),  see 
daicription  (page  85). 
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PLATE  XXXI. 
AMPUTATION  OF  THE  THIGH. 

OFEHiTIONS. 

I^.\.— Circular  wiethed. —  Ordinary  pian.— The  haod  of 
U)  asButant,  a,  compressee  the  femoral  uiwcj  ;  b,  e,  d,  circular 
iDciaiooa  of  the  intagumentH, 

Pig.  2. — The  same  operation.  The  miucl«  having  been  cut 
through  aa  far  as  the  bone,  a  split  bandage,  a,  a,  is  applied  in 
order  to  raise  the  soft  parta  and  to  protect  them  from  the  saw. 

Fig.  .1. — The  same  operation  fiDiBhed— view  of  the  stump ; 
a,  Bection  of  the  femur  ;  b,  orifices  of  the  femoral  vessels. 

Fig  i.—The  flap  Pperatien.—M.  Sidilldt'i  method.— a,  Om 
fimt  flap  raided  ;  the  knife,  h,  plunged  in  obliquely,  cuts  a  second 
flap  in  the  line,  c.  d. 

STEPS   OF  THE   OPERATIONS. 
The  circular  method, —  Ordinary  plan  (Figs.  1,  2,  3). 

The  patient  lying  down,  the  thigh  slightly  flexed  upon  tha 
pelvifi,  and  uncuvered  throughout,  should  be  kept  Buffidently 
apart  by  assistants.     The  surgeon  should  stand  on  the  inside  of 
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transfizioii.  The  point  of  the  knife  may  be  entered  on  either 
side,  carried  beneath  the  bone  and  slightly  raised,  to  be  brought 
out  about  the  central  part  of  the  opposite  side.  If  possible,  it 
is  well  to  keep  the  main  vessel  in  the  posterior  flap,  as  less  im- 
portant branches  would  be  severed  by  so  doing.  The  knife  is 
now  carried  obliquely  downwards  to  the  surface,  to  cut  the 
posterior  flap.  The  anterior  flap  is  not  made  by  transfixion. 
The  knife  is  carried  from  one  angle  of  the  base  of  the  posterior 
flap  round  on  the  anterior  surface  of  the  thigh  to  the  opposite 
uigle,  forming  a  flap  in  the  skin  and  cellulsu*  tissue  about  the 
size  and  shape  of,  or  slightly  shorter  than,  the  posterior  flap, 
which  has  been  already  cut.  At  the  discretion  of  the  operator 
the  integumeni;  and  cellular  tissue  may  be  now  dissected  up  to 
the  level  of  the  base  of  the  posterior  flap,  or  the  knife  may  be 
carried  more  deeply  in  order  to  raise  the  muscles  also  in  the  flap. 
Next,  both  flaps  are  raised  by  the  assistant,  the  knife  carried  in 
a  circular  manner  around  the  bone,  and  the  saw  applied.  The 
arteries  that  may  require  a  ligature  are  the  femoral,  perhaps 
the  deep  femoral,  according  to  position  of  the  amputation,  per- 
forating and  muscular  branches. 

LaUral  fla-pt. — Vermale  amputated  the  thigh  by  two  lateral 
flaps,  with  the  object  of  giving  a  more  free  exit  to  the  discharges. 
Both  flaps  are  formed  by  transfixion,  the  knife  being  entered  in 
front  of  the  femur  at  a  central  point,  passed  around  the  bone, 
uid  brought  out  at  a  corresponding  point  on  the  opposite  side. 
The  flaps  are  then  cut  of  an  equal  length,  the  outer  one  being  the 
first  made  because  not  containing  any  vessel  of  importance. 
TeMslong  and  short  rectangtdar  flap, — (See  page  85.) 
Single  skin  flaps  have  been  described  by  Garden  and  Spenoe. 
In  this  operation  a  long  flap  is  cut  in  the  skin  and  cellular  tissue 
only  on  Uie  front  of  the  thigh ;  this  flap  being  turned  back,  the 
knife  is  carried,  at  the  base  of  the  flap,  in  a  circular  manner, 
through  all  the  soft  tissues  around  the  bone,  including  the  skin 
on  the  back  of  the  thigh. 

Reason  and  practice  teach  us  to  avoid  single  skin  flaps,  owing 
to  their  tendency  to  slough  ;  but  occasions  occur  in  which 
disease  or  injury  leave  the  surgeon  little  choice  in  the  matter. 
Mr.  Garden  proposes  the  operation  for  amputation  immediately 
above  the  condyles. 

Supra  condyloid  ampiUation  (Qritti). — This  operation  consists 
of  an  anterior  skin  flap,  carried  a  little  below  the  patella,  and 
made  to  include  that  bone,  so  that  when  the  flap  is  applied,  after 
the  condyles  are  sawn  ofif,  the  posterior  surface  of  the  patella, 
first  denuded  of  its  cartilage,  is  in  contact  with  the  cut  end  of 
the  shaft  of  the  femur.  A  posterior  flap  is  also  formed,  the 
lower  extremity  of  which  reaches  only  to  a  level  with  the  head 
of  the  fibula. 
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Fig.  1. — Retectiim  of  tlie  wrirt  joint. — M,  Velpeau't  plan. — 
a,  b,  c,  d,  the  quadrUateral  Bap  of  BkiD  cut  from  the  pooUrior 
■urf&oe  of  the  radio-carpal  articulation. 

Fig.  2. — Retention  of  the  ii\feriar  eatremity  of  tie  ulna. — a, 
triangular  Sap  oE  skin  raised  up ;  b,  infarior  extrenutf  of  the 
ulna  ;  c,  spatula  passed  under  the  bona  to  protect  the  soft  parts 
from  the  actioD  of  the  saw,  d. 

Fig.  3. — BeteetUni  of  the  e^ow  joint. — M.  Moreau^i  pla*. — 
a,  hand  of  the  assistant  raising  the  quadrilateral  flap  which  has 
been  dissected  from  below  upwards,  in  order  to  axpoae  the  joint 
from  its  posterior  aspect ;  h,  spatula  inserted  beneath  the  inferior 
eitreinity  of  the  humerus  wbQe  the  bone  is  excised  by  the  saw,  e. 
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the  first  is  then  made,  which,  running  in  tiie  direction  of  the 
other  oommiasure,  will  thus  form  a  V-shaped  flap,  with  its  base 
below.  Having  dissected  and  turned  back  this  flap,  the  extensor 
tendon  is  to  be  drawn  aside  without  dividing  it^  and  the  interos- 
seous muscles  detached  on  each  side.  The  joint  is  then  exposed 
by  cautiously  cutting  through  the  lateral  ligaments  so  as  not  to 
disturb  the  flexor  tendons.  The  phalanx  is  then  dislocated  from 
behind,  circumscribing  as  exactly  as  possible  the  diseased  parts. 
At  this  stage  of  the  operation,  the  bone,  or  its  head,  is  cut  with 
Liston's  forceps,  or  by  means  of  a  little  tail-like  or  metacarpal  saw, 
taking  care  to  pass  underneath  Hie  bone  a  piece  of  wood  or  card- 
board, for  the  sake  of  protecting  the  soft  parts.  In  performing 
this  operation  on  the  index  or  the  little  finger,  it  will  be  as  well 
to  form  the  flap  upon  the  free  side  of  the  finger  so  as  not  to 
expose  the  extensor  tendon. 

2.  Extraction  of  the  first  phalanx. 

Performed  upon  the  thumb  with  success,  and  with  the  preserva- 
tion of  the  movement  of  the  small  phalanx.  This  operation  may 
also  be  indicated  in  the  case  of  the  other  fingers. 

An  incision  should  be  made  upon  the  dorsal  surface  of  the 
phalanx,  commencing  about  {  of  an  inch  above  the  metacarpo- 
phalangeal artictdation,  and  prolonged  to  about  \  of  an  inch 
beyond  the  articulation  of  the  first  phalanx  with  the  second, 
The  skin  is  next  to  be  dissected  and  the  tendons  drawn 
aside,  after  which  the  metacarpal  joint  is  exposed  by  cutting 
through  the  lateral  and  capillar  ligaments,  and  without  disturbing 
the  flexor  tendons.  The  phalanx  is  then  completely  dislocated, 
and  at  the  same  time  well  cleared,  while  its  extraction  is  com- 
pleted by  exposing  its  inferior  articular  surface. 

3.  Resection  of  the  metacarpal  hones. 

(1.)  A  longitudinal  or  crucial  incision  is  to  be  made  upon  the 
dorsal  surface  of  the  metacarpal  bone  to  be  operated  on,  the  ex- 
tensor tendons  being  drawn  to  one  side.  (2.)  The  interosseon 
muscles  are  to  be  divided  on  each  side,  and  either  the  carpo- 
meta-carpal  or  the  metacarpo-phalangeal  articulation  exposed  ac- 
cording to  the  intention  of  removing  the  upper  or  the  lower  half 
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of  the  metiMMUp*!  bom.  (3.)  After  having  ptapeiij  protecttd 
the  soft  parta  b  j  means  of  a  gmall  bandage  panod  tuder  the 
metacarpal  booee,  the  diseased  bone  ii  removed  iritJ)  Iditoii'a 
forcepe  or  with  the  cbam-saw,  (1.)  The  excbion  oompletad,  the 
fragmant  of  eieiBed  bone  ia  to  be  turned  round  frmn  bafiHv 
backwarda  in  order  to  complete  its  separation  from  the  aott  parta. 

When  the  first  or  the  fifth  metacarpal  bone  ii  to  ha  re- 
moved, the  section  of  the  bone  should  be  made  in  on  oblique 
direction,  so  as  to  aviud  the  angular  projection  which  would 
inevitably  result  from  a  perpendicular  section  (Plate  XXVIII., 
fig.  2)- 

^. — Reteetitm  ef  tKt  mrut  joint. 

In  performing  t^  operation  we  am  either  remove  the  lower 
end  of  the  radius  alone,  that  of  the  ulna  alone,  or  the  carpal 
eitremitiea  of  both  bones  together  with  all  the  carpal  bones  and 
the  bases  of  the  metacarpal  bones. 

(a.)  Ejection  ef  the  tontr  end  qf  tlis  vlna  (Plate  TltTTf 
fig.  2). 
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eflfected  bj  carefully  detaching  the  surrounding  soft  parts,  espe- 
cially avoiding  injury  to  the  tendons  and  also  to  the  radial  and 
ulnar  arteries  which  lie  in  front ;  (4)  a  piece  of  cardboard  or  a 
spatula  passed  beneath  the  bones  will  protect  the  soft  parts 
whilst  the  saw  severs  the  bone. 

In  M.  Dubled's  operations  two  longitudinal  incisions  are  made 
over  the  radius  and  ulna  respectively.  By  the  internal  incision  he 
extirpates  the  ulna,  then  he  passes  to  the  end  of  the  radius, 
which  he  disarticulates  and  cuts  out  by  means  of  the  external 
incision. 

M.  Roux  joins  to  the  longitudinal  incisions  of  M.  Dubled  two 
transverse  indsions,  which  extend  upon  the  back  of  the  wrist  as 
far  as  the  border  of  the  group  of  extensor  tendons ;  the  two 
transverse  incisions  are  thus  separated  by  a  portion  of  skin 
corresponding  to  the  middle  of  the  back  of  the  wrist,  which  pro- 
tects  the  extensor  tendons. 

BL  Velpeau  reunites  the  two  longitudinal  incisions  of  M. 
Dubled  by  a  tran verse  one  made  above  the  wrist  joint.  The 
resiilt  is  a  large  quadrilateral  flap  with  its  base  below,  and  which 
is  dissected  and  reflected  from  above  downwards.  In  other 
respects  the  operation  is  the  same. 

Retection  of  the  wrist  joint,  including  the  carpus  and  hoMS  of 
the  metacarpal  hones. — lAstej's  operation. — Two  incisions  are  made 
on  the  back  of  the  hand.  The  radial  incision  is  pUmned  \0 
avoid  injury  to  the  radial  artery  and  to  the  extensor  secundi 
intemodii  pollids  and  extensor  indicia.  It  is  conmienced  at  a 
point  in  the  middle  of  the  lower  extremity  of  the  radius  level 
with  the  styloid  process,  and  carried  with  a  slight  obliquity 
outwards  to  the  outer  side  of  the  carpo-metacarpal  articulation 
of  the  index  finger  parallel  with  the  extensor  secundi  intemodii 
pollids  ;  it  is  now  turned  parallel  with  the  outer  border  of  the 
second  metacarpal  bone  for  half  its  length.  The  soft  tissues 
over  the  trapezium  are  now  raised  by  the  handle  of  the  scalpel 
or  with  the  flnger-nail,  and  pushed  outwards,  and  the  tendons 
of  the  extensor  carpi  radialis,  longior  and  brevior,  are  cut  through 
as  they  run  inwards  to  their  insertions.  The  trapezium  is  next 
to  be  separated  from  the  rest  of  the  carpus  by  means  of  the  bone 
forceps. 
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The  ulnar  matum.—lhe  kaife  ii  eatend  on  ih^  intenul 
■ubcutaneoua  surface  of  tlie  ulna,  two  inches  tbore  the  jcont, 
tmd  oiried  obliquel;  downnardi  to  the  middle  of  the  ahatt 
of  the  fifth  metacarpal  bone,  reaching  it*  palmar  wpect.  The 
eiteiuor  carpi  ulniuis  is  then  cut  at  ita  inaertion  into  the 
base  of  the  fifth  metacarpal  bone,  and  now  the  handle  of  the 
knife  ma;  be  paswd  beneath  all  tbe  ezteoaor  tendons  of  tlia 
hand  so  as  to  clear  the  posterior  Burtace  of  the  carpal  bones. 
The  posterior  and  internal  lateral  ligament  of  the  nriat  are  now 
tiposed  and  may  be  divided.  The  joint  being  Ihua  opened,  the 
knife  may  be  carried  through  the  joint  t«  the  anterior  surface 
of  the  ulna,  and  the  soft  tiaauea  carefully  separated  from  that 
surface  of  the  bone  ;  then  the  knife  ia  turned  and  canied  down- 
wards to  separate  the  pisiform  bone  from  its  articulation  with 
the  cuneiform,  the  bone  not  being  removed,  but  allowed  to 
remain  attached  to  the  tendon  of  the  flexor  caipi  ulnaris.  Jn 
cutting  through  the  articulation  of  the  pisiform  the  knife  im- 
pinge upon  the  unciform  process  of  the  unciform  bone,  and  this 
is  Letter  removed  by  the  bone  forceps.    The  anterior  ligament 
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condyle  on  one  tide  and  from  the  internal  condyle  on  the  other, 
and  prolonging  them  for  about  three  indies  upwards.  (2.)  By 
uniting  these  two  indsions  by  a  transyerae  one  whidii  divides 
the  skin  and  the  triceps  muscle  immediately  above'the  olecranon 
a  quadrilateral  flap  is  obtained,  which,  after  being  raised  from 
below  upwards,  is  to  be  held  by  an  assistant,  a  (Fig.  3).  (8.) 
The  bone  is  next  to  be  carefully  isolated  from  the  surrounding 
tissues,  especially  from  the  ulnar  nerve,  which,  having  been  dis- 
engaged from  the  bone,  is  to  be  drawn  to  one  side  by  an  assis- 
tant. (4.)  The  bone  thus  denuded  a  spatula  may  be  inserted 
to  protect  the  soft  parts,  while  the  diseased  portion  of  bone  is 
cut  through  with  the  ordinary  saw,  c  (Fig.  3).  Lastly,  the  frag- 
ment of  bone  is  removed  by  cutting  through  in  succession  the 
adherent  structures,  and  throwing  open  the  joint  from  behind 
forwards. 

II.    Resection  of  the  upper  extremity  of  the  bonee  of  the 

forearm, 

M.  Moreau*8  plan  may  be  made  use  of  by  prolonging  the 
external  lateral  incisions  along  the  radius  as  far  as  the  point 
where  the  bone  is  to  be  excised.  The  radius  is  then  to  be 
separated  from  the  tdna  and  the  soft  parts  ;  a  spatula  or  bandage 
applied  in  the  usual  manner ;  and  the  end  of  the  radius 
excised,  preserving,  if  possible,  the  insertion  of  the  biceps. 

If  it  is  desired  to  remove  the  end  of  the  ulna,  it  should  be 
exposed  in  the  same  manner,  by  prolonging  the  internal  lateral 
incision.  Then  proceed  as  with  the  radius,  and  if  the  operation 
permits  of  it,  preserve  the  attachment  of  the  brachialis  anticus. 

When  it  is  necessary  to  remove  the  extremities  of  all  the 
bones  entering  into  the  formation  of  the  elbow  joint,  a  single 
incision  may  be  employed  instead  of  those  just  indicated.  This 
incision  should  be  about  five  inches  in  length,  extending  longi- 
tudinally on  the  posterior  aspect  of  the  joint,  its  centre  being  at 
the  olecranon  process. 

IlL  ExUrpatU^n  of  the  radius  (Plate  XXXII.,  Fig.  5). 

(1.)  Make  a  longitudinal  incision  over  the  external  anterior 
margin  of  the  radius,  a,  b,  cutting  through  the  skin  and  soft 
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porta  so  ns  to  expose  tlie  bone.  (2,)  Than,  lutTmg  thoroa|^]r 
denuded  the  boDe,  pass  behind  it  a  chain-saw,  or,  if  on;  ordinaiy 
saiT  i»  to  be  used,  a  spatula,  to  protect  the  soft  ports.  (3.) 
Isolate  the  fragment  of  the  radius,  avoiding  injur;  to  the  neigh- 
bouring vegaela  and  nerves. 

3,  Seteetien  of  th«  icapnlo-humeral  artieulatien. 

f%rH  by  ilie  timpU  iticition. — A  vertical  inciaion  is  made 
along  the  anterior  border  of  the  deltoid,  conunencing  below  the 
coronoid  process ;  then,  at  each  angle  of  the  deltoid  incision,  a, 
trausTeise  cut  ia  made  through  the  fibres  of  delt'>id,  but  not 
Including  the  integument,  the  object  being  to  separate  the  lips 
of  the  wound,  and  to  facilitate  the  opening  of  the  capsule  of  the 
joint,  without  which  the  head  of  the  bone  cannot  be  drawn  out. 

M.  Malgaigne't  plan, — A  similar  vertical  incision  is  niade  over 
the  deltoid,  but  more  eitemally  than  in  the  former  opeiatioQ. 
This  incision  will  be  opposite  the  apei  of  the  coraoo-clavioular 
triangle,  b;  making  it  reach  as  f or  aa  that  point.  The  skin,  th« 
muscles,  and  the  capsule  of  the  joint  are  divided  down  to  the 
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had  long  suffered  from  necrosis  of  the  external  third  of  the 
clavicle.  **  I  first,"  says  M.  Velpeau,  "  made  a  crucial  incision, 
the  two  branches  of  which  were  each  about  four  inches  in  length. 
Having  dissected  and  reflected  back  the  flaps,  and  divided  the 
acromio-davicular  ligaments,  and  some  of  the  fibres  of  origin  of 
the  deltoid  and  trapezius  muscles,  I  was  able,  by  the  leverage 
afforded  by  a  piece  of  wood  thrust  into  the  joint,  to  lift  up  the 
diseased  bone  and  to  detach  it  from  the  sound  parts.  In  case 
too  much  force  is  used,  we  should  be  very  careful  to  isolate  the 
Boft  parts  before  and  behind,  to  pass  under  the  lower  surface  of  the 
bone  the  chain-saw,  and  to  cut  it  from  behind,  in  order  to  dis- 
articulate  and  remove  it.*' 

{b.)  Besectian  of  the  sternal  end, — In  one  instance  M.  Davie 
performed  this  operation  by  making  an  incision  about  three 
inches  in  length  ovnr  the  internal  extremity  of  the  clavicle,  and 
in  the  axis  of  this  bone.  He  divided  the  ligaments  as  far  as 
possible  ;  then  he  excised  with  Scultet's  saw  the  end  of  the  bone 
to  the  extent  of  rather  more  than  an  inch  from  its  articular 
Burfaoe,  and,  to  avoid  injuring  the  neighbouring  parts,  he  passed 
a  piece  of  hard  leather  beneath  the  bone  while  it  was  being 
excised.  After  the  bone  had  been  cut  through,  he  was  obliged, 
in  order  to  raise  the  internal  fragment,  to  break  down  with  the 
handle  of  the  scalpel,  which  he  used  as  a  lever,  the  inter- 
clavicular ligaments,  which  he  had  not  been  previously  able 
to  reach,  and  which  still  retained  the  bone  in  its  place. 

(c.)  Camplete  extraction  of  the  clavicle. — Mott,  of  New 
York,  succ^sf ally  performed  this  operation  in  a  case  of  osoteo 
sarcoma.  His  operation  was  as  follows :  He  made  a  curvilinear 
incision,  with  its  convexity  below,  extending  from  one  extremity 
of  the  bone  to  the  other ;  he  then  made  a  second  incision  above, 
from  the  acromion  to  the  external  jugular  vein,  cut  through 
ihe  platysma  and  a  portion  of  the  trapezius,  and  passed  beneath 
the  bone  close  to  the  acromion  a  director  which  served  as  a 
guide  for  the  chain-saw  with  which  section  of  the  clavicle  was 
effected.  The  extraction  of  the  ends  of  the  bone  was  rendered 
difficult  on  account  of  the  size  of  the  tumour,  and  the  deformity 
of  the  parts  concerned. 

To  simplify  this  operation,  MM.  Valpeau  and  Malgaigne  recom- 
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mend  Ui»t  Ume  mdnonH  should  be  made,  aa  at  to  form  »  qnad- 
rilateral  flap  with  its  baaa  above,  and  which  could  be  diaeeetod 
and  Tsflcoted  iMok  in  that  direction. 

8.  HceituHt  o/tht  Mopvii, 
Janson  ezciBed  a  lar^  part  of  the  infra-apincnu  portJoo  of 

the  scapulK,  which  wu  the  eeat  of  b  tomonr.  Two  elHptical 
inciaione  were  made  round  the  tumour,  and  the  two  lip*  of  Um 
wound  dieaected  and  reflected. 

Then  recogninng  that  the  mpTa-ipinoui  portion  of  the 
aoapuU  waa  Hound,  he  aeparated  with  a  iaw  all  the  diaeaaed 
parte,  thua  pieeerving  the  urn  of  the  }c«nl. 
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PLATE  XXXin. 

RESECTIONS  WHICH  ARE  PERFORMED  ON  THE 

LOWER  EXTREMITY. 

Fig.  1. — Resection  of  the  lower  end  of  the  JibuUi. — The 
operator  by  means  of  a  chiBel,  and  a  mallet^  removes  the  ex- 
ternal malleolus. 

Ftg.  2. — Resection  of  the  lower  end  of  the  tibia. — o,  a  linen 
bandage  for  the  purpose  of  raising  the  parts  lying  in  front  of 
the  bone  ;  (,  a  piece  of  wood  to  keep  back  the  soft  parts  behind, 
and  protect  them  from  the  saw,  c. 

Fig.  3. — Resection  of  the  lower  end  of  the  femur, — a,  a  split 
bandage  for  the  same  purpose  as  above  mentioned  ;  (,  piece  of 
board  protecting  the  soft  parts  behind  from  the  saw,  d  ;  e,  lower 
end  of  the  femur  dislocated  forwards. 

Ity.  4. — Resection  of  the  head  of  the  femur. — ]tf,  SSdUlof; 
jflan, — €Uif  a  semilunar  incision,  with  its  convexity  above  ex- 
tending around  the  great  trochanter ;  bb^  piece  of  board  placed 
under  the  head  of  the  dislocated  femur ;  cCf  the  chain-saw, 
excising  the  head  of  the  bone  from  within,  outwards. 

STEPS  OF  THE  OPERATIONS. 

1.  Resection  of  the  first  metatarsal  bone, — The  first  metatarsal 
bone  is  the  only  one  on  which  this  ox>eration  is  performed. 

(1.)  Resection  of  the  anterior  extremity  of  the  first  meta- 
tarsal bone. — M.  Blaudin  makes  on  the  inside  of  the  foot  a 
quadrilateral  flap  with  its  base  behind.  The  flap  being  dissected 
and  the  lips  of  the  wound  kept  apart)  the  extensor  tendon  is 
drawn  to  one  side  ;  then  having  opened  the  metatarso-phalangeal 
joint,  the  head  of  the  bone  is  dislocated  at  the  same  time  that 
the  bistoury  separates  the  soft  parts  on  each  side.  The  latter 
must  be  protected  in  the  usual  manner,  while  by  means  of  a 
metacarpal  saw,  or,  what  is  better,  of  the  chain-saw,  the  dis- 
eased part  is  removed  by  sawing  in  a  direction  perpendicular  to 
the  axis  of  the  bone. 

The  form  of  the  incision  can  be  modified  according  to  the 
droumftaiioe  of  the  case.    (2.)  For  the  complete  extraction  of 


104  OPERATIVB   HUBGERT 

the  fint  metatUBal  bona,  a,  quadrQ&teral  flap  is  made  >■  before, 
tmd  reflected  back  ae  hr  u  the  level  of  tLe  ee^phoid  bone,  or 
ft  curved  indaion  may  be  made,  with  the  curre  upwuda,  extend- 
ing from  the  tam>-metataTBal  to  the  metatuio-phitlangcal  jointa. 
At  first  the  metat&TBO-phalangeal  joint  should  be  operated  on, 
aa  it  ia  looaer  Uion  the  other,  then,  raising  and  drawing  oat  the 
head  of  the  bone,  all  the  adherent  atructnrea  Hhoold  be  cat 
tJirough  in  successioli,  and  the  operation  flniahed  by  opening 
the  articulation  of  the  metatarsal  with  the  cuneiforta  bane. 
U.  Velpeau  prefers  U>  saw  through  the  middle  of  the  bone  «rith 
the  chain-saw,  and  to  extract  the  two  halves  >eparately. 

2.  Eecitien  and  remotal  of  the  tartal  bona. — The  cunri- 
fonn  and  cuboid  bonea,  and  eepecially  the  astragalDs  and  oa 
calcis,  have  been  removed  or  eideed  in  certain  cases  of  caiie^ 
dislocation,  coDtusion,  etc.  ;  but  there  are  no  fixed  nilee  lot  the 
performance  of  these  operations.  They  are  subject  to  the  very 
variable  conditions  under  which  the  patient  may  be  placed. 
In  order  to  separate  the  bone,  it  a  often  neoeoar;  to  uae  the 
gouge  and  mallet. 

3.  Extitian  of  the  tibie-tarial  joint  (Plate  XXXIII,  Fig.  I, 
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be  diasected  and  raiaed  in  order  to  isolate  the  tibia  from  the  sur- 
rounding parts,  avoiding  injury  to  the  tendons,  vessels,  and  nerves; 
the  extensor  tendons,  and  the  anterior  tibial  vessels  are  pushed 
forward,  and  the  excision  of  the  bone  effected  with  a  little 
Btraight-bladed  saw,  the  soft  tissues  being  protected  by  a 
thin  wooden  board.  The  chain-saw  might  also  be  advantage- 
ously used,  as  it  could  be  inserted  round  the  tibia  without 
any  risk  of  wounding  the  tendons,  and  would  saw  through  the 
bone  from  behind  forwards.  After  the  tibia  is  excised,  the 
upper  surface  of  the  astragalus  may  be  sawn  off  if  necessary. 

8.  Extraction  of  the  fibula. — ^The  operation  is  begun  by  ex- 
posing the  middle  of  the  bone  for  the  purpose  of  di\ading  it  with 
the  chain -saw.  Afterwards  its  upper  and  lower  extremities  are 
successively  extracted.  In  some  cases,  moreover,  merely  a  por- 
tion of  the  ends  of  the  fragments  may  be  excised  ^nthout  inter- 
fering with  the  joint. 

4.  Excision  of  the  femoro-tihial  articulation  (Fig.  3). — 
Symei  operation. — (1.)  The  leg  being  fixed  at  a  right  angle  upon 
the  thigh,  a  curved  incision,  with  its  convexity  above,  is  made 
above  the  knee-cap,  extending  from  one  lateral  ligament  to 
another,  and  at  once  laying  open  the  joint.  (2.)  A  second  curved 
incision,  with  its  convexity  below,  is  thus  mode  beneath  the 
knee-cap,  and  joining  the  angle  of  the  first,  so  that  the  knee-cap 
is  enclosed  within  an  elKptical  flap,  which  is  to  be  removed.  The 
lateral  and  deep  ligaments  are  then  to  be  divided  with  the  point 
of  a  knife,  and  the  femur  and  tibia  made  to  project,  taking  care 
that  the  soft  part**  are  carefully  detached  from  behind,  and 
tiiat  the  popliteal  vessels  are  not  wounded.  During  the  excision 
of  the  ends  of  the  bones,  a  piece  of  board  must  be  applied  behind 
them  in  the  usual  manner,  and  the  soft  parts  further  protected 
and  raiseil  by  a  bandage. 

Moreav't  plan  for  the  excision  of  the  knee  is  analagous  to  that 
for  the  elbow.  He  makes  two  lateral  incisions  up  the  thigh  as 
far  as  the  point  where  the  bone  is  to  be  excised.  These  are  unitetl 
by  a  transverse  incision  passing  below  the  knee-cap.  After 
raising  the  quadrilateral  flap  the  knee-cap  is  extirpated.  The 
ends  of  the  bones  can  then  be  easily  exposed  and  excised. 

5.  Betection  of  the  hip-joint  — M.   Velpeau'a  plan.—  Bj 

7 
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nukitig  k  samlnniT  indiioii  from  the  intero-aapMior  pnMsN  of 
the  ileum  to  tie  tuberonty  of  the  unhium  behind  the  joint,  a 
Urge  flap  with  it«  conveiitf  below  can  be  cot  at  tbe  eiptnM  of 
the  lurroundiDg  aoft  porta.  Then  niae  the  flap  and  divide  tlta 
poBteiior  half  of  the  capeule  (d  tbe  joiat  at  tbe  vine  time  that 
the  Uligh  is  adducted  and  flexed,  in  order  to  divide  the  inter- 
articulai-ligament,  to  paaa  a  knife  between  the  head  of  the  bone 
and  tbe  cotyloid  cavit;,  uid  divide  the  remaining  portion  ot  the 
fibrous  capeule.  The  head  of  the  bone  may  then  be  dnwn  out 
and  eidaed. 

.V.  SfdUlot't  plan  (Fig.  i).— He  makea  a  eemilunaT  Sap  with 
its  convexity  above,  and  ambrocing  the  great  trochanter  and 
penetntiDg  as  tar  as  the  joint  The  head  of  tbe  bone  a  then 
drawn  uut^  and  ita  exciaion  aooompliahed  t^  meana  of  the  cLmh- 
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PLATE  XXXIV. 

RESECTION   OF  THE   INFERIOR   AND  SUPERIOR 

MAXILLARY  BONES. 

Fig.  1. — RtBcctiim,  through  the  articnlation,  of  half  of  the 
inferior  maxilla. — M.  Lufranc't  plan. — a,  b,  c,  superior  quad- 
rilateral flap  thrown  back  ;  d^  the  inferior  maxilla  sawn  through 
near  the  symphyais  of  the  chin  ;  «,  the  left  half  of  the  bone 
dislocated  outwards ;  /,  the  internal  maxillary  artery ;  ff,  sub- 
m&xiUaxy  gland. 

FUf.  2. — Resection  <f  the  middle  half  of  the  hody  of  the 
inferior  maxilla. — DupuytrerCi  plan. — a  and  b,  flaps  made  by 
a  perpendicular  incision  running  in  the  median  line  through 
the  lower  lip  ;  the  surgeon  placed  behind  the  patient  excises 
the  bone,  d^  with  a  cock's  crest  saw,  c. 

Pig,  3. — Removal  of  the  superior  maxiHary  bone. — M.  VeU 
peaus  plan. — a,  J,  c,  a  superior  flap  thrown  up ;  the  superior 
maxilla,  d,  has  been  detached  by  means  of  a  chisel  and  mallet, 
or  bone  forceps,  and  the  surgeon  with  a  bistoury,  tf,  divides  the 
adjoining  soft  parts. 

Pig.  4. — The  preceding  operation  Jinished. — a,  a,a^  row  of 
twisted  sutures. 

METHODS   OF  OPERATING. 

1.   Resection  and  coinphte  extirpation  of  the  superior  maX' 
illa'ry  bone. —  Oonsoul's  plan,  modified  by   Velpcau^ 

The  patient  being  seated  upon  a  low  chair,  and  his  head  kept 
slightly  turned  backwards,  and  supported  against  the  chest  of  an 
aiisistant,  a  large  incision  with  its  convexity  below  is  made  upon 
the  cheek,  beginning  at  the  commissure  of  the  lips,  and  dissected 
outwards  and  then  upwards  as  far  as  the  tem}Mjral  fossa.  This 
large  flap  is  then  to  be  dissected  from  below  upwards,  and  re- 
flected upon  the  forehead.  The  maxillary  bone  being  thus 
exposed,  its  connections  with  the  other  bones  of  the  face  are  to 
be  successiyely  destroyed.  (1)  Divide  with  one  blow  of  the 
chisel,  or  bone  forceps,  the  external  orbital  apophyses  on  a  level 
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with  the  fronto-malar  miture  ;  (2)  the  r 
likewiie  ;  (3)  Id  the  Bune  maniieT  ths  oa  uiigmB  ami  the  lunl 
proceea  are  separated  ;  (4)  iJl  the  wft  puta  which  unite  the  aU 
tiBBi  to  the  jaw-bone  are  to  be  diaoected  off,  and  the  bone  itself 
sepiirated  from  its  neighbonr  on  the  oppoaWnAt,  either  with 
the  bone  forceps,  or  with  a  little  saw ;  (G)  the  soft  parts  are 
then  to  be  detached  fnns  the  floor  of  the  orbit,  carrjing  tLs 
chiael  or  forceps  flat  as  deeply  as  possible  into  the  floor,  in 
order  to  make  an  oblique  cut  from  abova  downwarda,  and  fmn 
before  backwards,  and  so  to  divide  at  one  blow  the  superior 
maiillniy  nerve  and  the  cotmectiona  of  the  bone  with  the  ptery- 
goid procesB.  Lastly,  the  operation  i*  tenninated  b;  dividing 
with  a  bistoury,  or  curved  sciBBorv  the  velum  palutd,  and  the 
other  Hoft  partti  irtiich  atill  fix  the  mazilUiy  bone. 

Iuat«ad  of  the  intsgumental  incision  being  made  across  the 
cheek,  it  may  be  made  through  the  upper  lip  into  the  noatril, 
and  then  atuog  the  ala  of  the  nuae  to  the  inner  canthua  of  the 
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point  where  it  is  proposed  to  make  the  excision,  and  the  corre- 
sponding teeth  are  extracted  in  order  to  facilitate  the  action  of 
the  saw.  To  effect  the  excision  of  the  bone,  Dupuytren  stands 
behind  the  patient^  and  operates  with  a  small  hand-saw  ;  but  the 
chain-saw  may  be  more  advantageously  used,  and  then  it  will 
not  be  necessary  to  pass  behind  the  patient.  The  section  being 
<wmpleted  on  both  sides,  the  bone  is  to  be  seized  ^^dth  the  left 
band,  while,  with  a  blunt-pointed  bistoury,  carried  from  below 
upwards,  the  posterior  surface  of  the  bone  is  cleared  by  dividing 
in  suceession  from  left  to  right  all  the  muscles  that  are  attached 
to  it.  At  the  same  time  an  assistant  keeps  the  tongue  out  of 
reach  of  the  bistoury  by  means  of  a  siMitula.  In  some  cases  the 
tongue,  fidling  back,  has  produced  suffocation  ;  but  such  an 
accident  must  be  guarded  against  by  keeping  the  head  inclined 
forwards. 

5.  Resection,  or  disarticulation  of  ojie-half  of  the  inferior 

maxilla, 

1.  Make  a  horizontal  incision  along  the  inferior  border  of  the 
Jaw,  and  extending  from  the  symphysis  to  the  angle  of  the  bone, 
and  upon  the  two  extremities  of  this  inciaioa  let  fall  two  vertical 
ones,  of  which  let  the  internal  one  divide  the  inferior  lip  in  the 
median  line,  while  the  external  one  commences  at  the  zygomatic 
jarch  and  passes  behind  the  ramus  of  the  jaw.  There  is  thus 
formed  a  quadrilateral  flap  which  is  to  be  reflected  from  above 
xlownwards.  Then  cut  through  the  bone  in  the  middle,  clean 
with  the  knife  ita  posterior  surface,  and  detach  in  succession 
all  the  soft  parts  as  far  as  the  angle  of  the  jaw.  On  reaching  the 
joint,  insinuate  behind  the  coronoid  process  below  the  zygomatic 
arch  a  button-end  bistoury,  which  will  serve  to  divide  the  temporal 
muscle,  while  at  the  same  time  the  jaw  is  depressed  in  such  a 
manner  as  to  admit  of  its  coronoid  process  being  disengaged, 
and  its  condyle  dislocated.  Lastly,  cut  through  the  pterygoid 
muscle  and  the  articular  ligaments,  and  forcibly  withdraw  the 
bone,  so  as  to  detach  the  vessels  of  the  ramus  of  the  jaw,  and 
avoid  injuring  the  internal  maxillary  artery. 

The  whole  or  the  half  of  the  horizontal  portion  of  the  inferior 
saaxilla  may  be  removed,  according  to  the  extent  of  the  disease. 
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The  removal  of  the  whole  lower  jaw  ha*  been  iiiiiniMfiillj 
performed  l^  WoJtlisr  of  Bonn. 

RESECTION  OF  THE  BONES  OF  THE  TRITNK. 

1.  Beiectitm  qf  tke  ribt, — The  patient  lying  in  »  coavenirat 
podtiou,  the  affected  ribe  are  eipiised  by  incinoni  of  ■  length 
proparti(Hiat«  to  the  extent  of  diseaaed  bone.  Haiing  thui 
marked  out  the  liEoita  of  the  section,  a  cock'i  crest  saw  or  a 
Heine's  aoiw  aliould  be  luied.  In  all  casea,  however,  ths  pleura 
should  be  previously  separated  from  the  internal  siufaoe  of  the 
rib  with  th«  end  of  a  director  and  a  bondage  paaaed  boMath 
the  bone.  After  the  rib  has  been  divided,  it  should  be  raised 
with  a  soft  elevator,  and  the  intercostal  miucleB  carefully 
divided  iind  cleared  from  the  border  of  the  bone,  ao  as  to  avoid 
injuring  the  intercostal  orter;  or  the  pleura. 

2.  Sacftion  of  Che  tleraum.^-TbiB  lb  usually  effected  by  the 
combined  operationa  of  trepanning  and  resection.  We  cannot 
beforehiLDd  lay  iIowd  rules  for  this  operation,  comidering  the 
various  pathologkal  conditions  in  whidi  it  may  be  required. 
The  essential  point  is  to  avoid  the  mammiLTy  vnaeb  on  the 
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PLATE  XXXV. 

TREPANNING  OF  THE  CRANIAL  BONES. 

Anatomy.  , 

Pig.  1. — A  rtrtical  and  antero-posterior  section  of  the  cranium.^- 
A  riew  of  the  cerebral  hemisphere  covered  with  its  inembraneH, 
in  order  to  show  the  position  of  the  middle  meningeal  artery  and 
the  nnuses  of  the  dura-mater. 

a,  a,  a,  hranchet  of  the  middle  meningeal  artery. — This  artery 
«ntarB  the  interior  of  the  cranium  by  the  foramen  spinosum 
Its  anterior  branch,  which  is  the  largest,  furrows  the  anterior 
and  inferior  angle  of  the  parietal  bone,  half  its  diameter  being 
lodged  in  a  groove  in  the  bone.  It  is  often  entirely  embedded  in 
the  bone,  and  only  comes  in  contact  with  the  dura-mater  after 
it  has  run  through  an  osseous  canal  of  considerable  extent. 
The  posterior  branch,  which  is  not  so  Large,  runs  over  the 
squamous  portion  of  the  temporal  bone.  It  is  al)ove  the  level 
of  the  anterior  and  inferior  angle  of  the  parietal  bone  that  an 
injury  to  the  middle  meningeal  artery  is  to  be  feared. 

6,  6,  h. — The  course  of  the  superior  lonr/itudinal  sinns. — 
This  sinus  is  lodged  between  the  two  cerebral  hemispheres, 
and  is  formed  by  the  doubling  in  of  the  falx  cerebri,  of 
which  it  is  a  process.  It  is  not  placed  in  any  groove  in  the 
bone  except  behind  for  about  a  fifth  part  of  its  length.  Begin- 
ning at  the  crista  galli  of  the  ethmoid  bone,  it  terminates  at  the 
internal  occipital  protuberance  on  a  level  with  the  torcular 
herophili. 

d.  The  right  lateral  sinu^. — The  lateral  sinuses  are  lodgefl 
for  about  half  their  diameter  in  a  groove  which  separates  the 
superior  from  the  inferior  occipital  fossse.  They  begin  at  the 
internal  prutuberanco,  and  are  directed  horizontally  towards 
the  petrous  p<^irtion  of  the  temporal  bone.  They  are  situated 
superficially  to  the  extent  only  of  two  and  a  half  inches. 
They  turn  inwards  and  downwards  to  empty  themselves  at 
the  posterior  lacerated  foramen. 

Fig.  2. — Application  of  the  trepan. --a,  a,  a^  a,  the  four  flaps 
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reaulting  from  a  cnicud  inciraon  into  the  integumeDta  ;  b,  tha 
trepau  in  fie  act  of  being  applied. 

Fig.  3. — A'xciium  by  meant  of  clipptri, —  a,  removal  of  tbe 
angular  pieces  of  bune  left. 

Fiy.   i. — The   epirator  armed  with  a  Unticutar  inffe,  a, 
levels  tbe  edges  of  tbe  wound  in  the  boae. 
Method  of  Opebitikc. 

The  patient  ehould  be  IjioK  <l(n'^i  Bod  hia  bead,  reatiog  on  a 
board  fumiHhed  with  a,  cuehioD,  should  be  kept  in  poaitton  bj 
aaaistante.  The  surgeon  ehould  then  make  a  V  or  a  T  shaped,  or 
a  crucial  inciaiun  tbruugb  the  integuments ;  and  the  flaps  sbotild 
be  dist<ected  and  refiected  back.  Tbe  periosleum  should  be 
raised  before  applying  tbe  drill  trepan,  or  the  French  trepan, 
or,  Btili  better,  tbe  Englisb  trephine.  If  the  trepan  u  used, 
it  sbuiild  be  furnished  with  a  perforator;  then  holding  it  in 
the  right  band  like  a  pen,  the  point  of  the  perforator  is  to  be 
applied  to  the  denuded  bone,  the  ebony  plate  which  surmount* 
tbe  trepan  being  beld  betveen  the  thumb  and  the  index  Soger 
of  the  left  hand  at  tbe  same  time  that  the  chin  is  presoed  against 
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moved  alternately  from  right  to  left  and  from  left  to  right, 
and  with  an  amount  of  pressure  that  in  sufficient  to  make  an 
impression  up<ju  the  bone.  The  perforator  is  then  to  be  raised 
and  the  operation  continued  until  the  perforation  of  the  bone  is 
complete,  observing  the  same  rules  that  regulate  the  use  of  the 
French  trepan. 

When  it  is  desirable  to  apply  the  trepan  more  than  once,  the 
points  should  be  at  some  distance  from  each  other,  while  the 
intervening  portions  of  bone  may  be  remove<l  with  the  cock's 
crest  saw.  Or  the  crowns  of  the  trepan  may  be  applied  in  such  a 
manner  that  they  encroach  one  upon  the  other,  the  angles  of 
bone  which  intervene  between  them  being  removed  with  the 
cutting  forceps.  If  we  wish  to  raise  by  meiins  of  this  operation 
pieces  of  depressed  bone,  an  elevator  shotild  l>e  ai)plied  between 
the  cranium  and  the  dura-mater  without  dirfturbiug  this  mem- 
brane.  If  it  is  necessary  to  let  out  fluid  effused  beueath  the  dura- 
mater,  a  longitudinal  or  crucial  incision  should  be  mode  with  a 
bistoury. 

OPERATIONS  WHICH  ARE  PERFORMED  UPON 
THE  ORGAN  OF  \aSION. 

OPERATIONS  UPON  THE  EYELIDS. 

Anatomy. — The  Eyelids. 

The  following  elements  partly  enter  into  the  structure  of  the 
eyelids. 

1.  The  tJein^  which  is  delicate,  soft,  elastic,  and  loosely  united 
to  the  subjacent  tissues. 

2.  ^l  laifer  of  cilbd^ir  tiaauet  uniting  tLe  skin  to  the  mus- 
cular layer.  This  tissue,  l^eing  very  loose,  is  favourable  to  the 
development  of  encysted  tumours.  It  is  often  the  seat  of  serous 
infiltrations  and  erysipelatous  inflammation,  and  which  subse- 
quently give  rise  to  traumatic  lesions  of  the  eyelids  and  face. 

3.  The  muMcnlar  layer,  composeil  of  the  most  central  fibres 
of  the  orbicularis  pal[)ebrarum,  and  forming  thin  jiale  arches 
over  the  eyeli<ls,  which  are  not  connectc^l  at  the  external  com- 
zuiflsure.    The  ujtper  eyelid  has  also  its  own  muscle,  the  levator 
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palpebral  Buperioris,  which  U  sHiuted  behind  tba  oriricoltr 
muade.  Thia  muacle  Ukea  origin  witliiit  the  orbit,  md  » 
attached  to  the  tarail  cartilage  by  a  thin  apoiteuroaia.  It  re- 
ceives ite  DSTTOua  filameDte  from  a  fawdoului  of  the  third  Eerre, 
and  it  regulatas  the  elevating  moTements  of  tlie  upper  eydid, 
nbilat  the  action  of  closing  the  lid  ia  under  the  influence  of  the 
faci^  nerve.  It  ia  to  paralyeia  of  this  muscle  that  blepharop- 
tamt  m  for  the  moat  part  due. 

4.  The  tarial  cartUagei,  situated  behind  the  musoular  layer, 
and  consiBting  of  small  fibrous  lamellse,  conetitute  aa  it  mm 
the  ekeletons  of  the  lids,  which  maintain  them  in  Uieir  proper 
form  and  poeition.  The  cartilage  of  the  upper  lid  ia  about 
double  the  depth  of  that  of  the  lower  one.  Both  are  united 
intemallj  and  extemallj  bj  a  palpebral  ligament,  with  which 
ia  connected  the  arliital  apoDeuroaia. 

5.  The  Mnbomian  glande  are  situated  between  the  tanal 
cartiiages  and  the  conjunctiva.  They  open  by  minute  ducta  on 
the  face  and  border  of  the  eyelids.  Their  hypertrophy  gives 
rise  to  very  xmall  tumours,  which  are  frequently  noticed  on  tjle 
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PLATE  XXXVL 

OPERATIONS  UPON  THE  EYELIDS. 

Fig.  1. — Symhlepharon, — Amnion's  method. — The  portion  of 
•jelid  wbich  adheres  to  the  globe  of  tlie  eye  u  eDd(>He<l  between 
two  inctBioDA,  a,  6,  and  c,  6.  which  isolate  it  froui  the  rest  of  the 
eyelid. 

Fig,  2. — Sawu;  operation  Jiniihed. — The  two  free  edges  of  the 
mciiioD  are  united  bj  three  autures,  the  little  adherent  tri- 
angular, flap,  a. 

Fig.  3. — EpicanthMM. — tf,  (,  Cy  d,  an  elliptiml  wound,  resulting 
from  the  exdiuon  of  a  fold  of  skin  taken  from  the  root  of  the 


Fiff.  4. — Bltpharoptoi<i9. — Ordlnarn  opt'mtion. — «,  pressure 
or  crou  action  forceps  seizing  a  fold  of  tikiii,  b,  on  the  upper 
^elid,  which  is  excised  with  the  scissrjrs,  r. 

Fig.  5. — *S'tfm«  opvratwn. — Hunt's  j>/a/i. — «,  6,  c,  form  and 
poation  of  the  flap  that  is  removed.  Fig.  5. — bisj  the  oi)er«itiou 
oumpleted.  The  edges  of  the  wound  are  brought  together  with 
the  twisted  suture. 

Fig.  6. — Entropion. — -iV.  Janjton'splan, — Th«  surgeon  seizes 
with  Adams's  f(»rceps  a  vertical  fold  of  skin,  awl  excises  it  with 
the  curved  scLssors,  b ;  Cj  d,  the  same  operation  iiuishe<l  near 
the  external  angle  of  the  eye  ;  the  eilges  of  the  wound  are 
united  by  three  twisted  sutures. 

Fig.  7. — Kntro/fiort. — Crainpttm'a  mdhod  twtdifird  by  thai  of 
Guthrie. — a  and  6,  vertical  incisions  c<irric*l  through  the  whole 
thickness  of  the  lid;  c,  d^  transverse  incision  through  only  hnlf 
the  thickness  of  the  lid.  The  edges  of  this  incision  are  brought 
together  with  the  sutures,  ?,  c,  e,  t ;  a  piece  of  ])liirtter,  ff,  re- 
taining the  threads  on  a  level  with  the  eyebrtiw. 

Fig.  8. — Ectrttpiim. — Adams's  optration.— a^  first  inciidon 
maxle  into  the  lower  lid  ;  the  surgeon  seizes  the  edge  of  the 
lid  outside  that  incision  with  the  force]>s,  &,  and  with  the  scissors, 
c,  cutd  a  small  triiingular  flap. 

Fig.  9. — Same  operation— ^IHf^tnfjacK s  plan. — a,  6,  incision 
made  in  the  lower  lid  ;  the  surgeon  with  the  forceps,  f,  draws 
the  conjunctiva  into  thid  incision,  and  excises  it  with  the  scissura. 
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PLATE  XXXVIL 
FURTHER  OPERATIONS  PERFORMED  ON  THE 

EYELIDS. 
Fig.  1. — Eetrr^on — M.  Bamarra'i  nptnUum. — a,  ft,  first 
indaion  beginning  at  the  aiteraoJ  angle  of  the  eye  ;  b,  C,  second 
ineiaion  beginning  at  the  free  border  of  the  lower  lid  »nd  joining 
the  first  at  b;  c,  d,  and  a,  d,  two  inciEioiu  begmniug  at  the 
internal  extremities  of  the  two  first,  and  meeting  at  d,  st  the 
point  of  refiectiun  of  the  ocuUr  and  palpebral  mucous  mem- 

I'ig.  2.^Same  openUuin  finished. — Three  auturea,  a,  a,  a. 
uniting  the  edges  of  the  wound. 

Fig.  3. — Blepharoplatly . — JontiijUan. — Optra^tm  fiiUAti. — 
a,  b,  e,  triai^ular  Bap  replaced  for  the  purpose  of  covering  the 
denuded  surface  ;  r,  rf,  approximation  of  the  integuments  in 
order  to  Sll  up  the  wound  which  the  removal  of  the  fiap  has  left 
behiud. 
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METHODS  OF  OPERATING. 
Cci<]homa. 

Coloboma  is  a  congenital  or  accidental  divinion  of  the  whole 
thickneBS  of  the  eyelid.  If  the  di\i9ion  is  cougonitil,  the  edges 
should  be  pared,  and  afterwards  brought  together  by  means  of 
two  or  three  twisted  sutures.  If,  on  the  other  liand,  it  is 
accidental  and  recent,  the  bleeding  edges  of  the  wound  should 
be  approximated  in  a  similar  manner.  The  pins  should  be 
applied  at  a  distance  from  the  free  border  of  the  lids ;  they 
should  pierce  the  skin  and  the  tarsal  cartilages,  without,  however 
extending  through  the  whole  thickness  of  the  lid,  s«)  as  to  avoid 
the  inflammation  which  would  arise  from  their  contact  with  the 
globe  of  the  eye. 

A  nlyfobl^haron. 

AfdcylchUphnroiiy  or  adhesion  of  the  lids  together  at  their  free 
borders  is  rarely  congenital.  It  is  a  frei^uent  rcHult  of  ulceration 
of  the  edges,  and  may  be  either  partLil  or  couipU'to.  If  it  l>e 
partial,  we  can,  acconling  to  the  extent  of  the  :i«lh(!Hi<tn,  divide 
it  either  with  the  blunt-pointed  scissors,  or  wWXx  a  bistoury 
guided  by  a  director  introducecl  between  the  eye  and  the  lids. 
If  the  adhesion  is  entire,  we  must  first  make  a  small  opening  at 
the  external  angle  of  the  eye,  l:>etween  the  twt)  lids,  and  then 
ixLsert  into  the  aperture  a  director,  which  will  guide  the  bistoury 
in  the  division  of  the  adherent  i>arts. 

In  all  cases  we  must,  before  oj>erating,  be  sure  that  the  lids 
are  not  adherent  to  the  glol>e  of  the  eye.  If  there  are  any 
jBbrous  bands  uniting  the  pcolpebral  mucous  membrane  to  the 
eye,  they  must  be  previouslj'  broken  down  with  the  stylet. 
I>irectly  the  o]>er.itii>n  is  completed,  it  will  1m,*  necessary  to 
prevent  the  formation  of  fresh  adhesions.  For  this  pur|)ose 
we  should  use  an  iistringent  lotion,  place  some  foreign  l^xiy 
between  the  e<lges  of  the  lids,  forcibly  sei^iimte  them  by  means 
of  adhesive  l«inds,  cauteiise  them  with  nitrate  of  silver,  etc. 
If  adhesions  fonn  in  spite  of  these  measures,  the  cic;itricial  tissue 
must  be  daily  destroye<l.  M.  d' Amnion  has  also  proi>oseil  to 
diaaect  a  flap  from  the  conjunctiva,  and  to  fix  it  ui>on  the 
wound. 
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Sj/nblgpharon, 

Symblepluinm,  or  the  adhrtUm  qf  (*«  lid*  tit  the  globe  tf  tie 
eye,  u  very  rarely  congenitBL  On  the  other  bud,  it  !■  a  frsquent 
result  of  inSunmation  with  low  of  tiwue,  (taking  the  pU- 
pebnl  or  ocular  conjunctiTO.  The  offbotion  cooBiBta  of  fibrous 
bands,  more  or  less  appraiimat«d,  which  uoite  the  palpebral 
mucous  coat  to  the  globe  of  the  eye.  Theae  buidH  reetnin 
the  movement  of  the  globe,  and  consequeDtl;  it  is  necessaiy  to 
divide  them.  If  they  are  isolated,  m  in  the  bridle  fono,  they 
can  be  cut  wilJi  small  curved  blunt-poiiit«d  scisaors.  To  pre- 
vent freah  adhesions,  we  miut  prevent  the  paraUeliim  of  the  two 
little  wounds  resulting  from  the  division  of  the  bands  by  dnw- 
log  the  lid  outwikrda  by  means  of  an  adhesive  fillet  or  band. 
When  the  Eymblephsron  consists  of  numerous  serrated  hands, 
rendering  the  eye  immovable,  recourse  must  be  bad  to  the  fol- 
lowing operations  :— 

X.  ^Ammim'i  i^eratim  (Plate  XXXVI.,  figs.  1,  2)  for 
eontinvBvt  adheiieni. — He  encloses  within  two  indsiona,  e,  h,  and 
a,  h,  carried  through  the  whole  thickness  <A  the  lid,  that  portjoo 
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upon  the  inner  angle  of  the  eye  (see  Plate  XXXVI.,  fig.  3). 
To  correct  this  fault,  a  Tertical  fold  of  skin  should  be  seized 
intemally,  and  on  a  level  with  the  epicanthus,  at  the  expense  of 
the  akin  of  the  nose.  The  effect  of  making  this  fold  is  to  uncover 
the  angle  of  the  eye  by  dragging  inwards  the  epicanthus  which 
conceals  it.  The  fold  of  skin  is  excised  with  one  cut  of  the 
curved  scissors.  The  edges  of  the  oval  wound  thus  pro<luced  are 
then  brought  together  with  sutures  ^^ith  the  effect  of  removing 
the  epicanthus.  If  the  epicanthus  is  double  it  will  be  convenient 
to  take  a  fold  of  skin  between  the  eyes  from  the  middle  of  the 
noee  in  order  to  remedy  the  affection  on  both  sides  by  one  opera- 
tion. 

Blej)haroptoifi^s  (Plate  XXXVI.,  figs.  4,  5,  &  5  hii)» 

.  Blepharoptosis,  Ptosis,  Blepharoplegia,  is  the  falling  of  the 
upper  eyelid.  It  may  arise  from  an  elongation  of  the  integu- 
ments, or  from  more  or  less  complete  paralysis  of  the  elevator  of 
the  upper  lid.  The  surgical  treatment  couiiists  in  removing  the 
exuberant  part  of  the  lid. 

Ordinary  opercUum  (fig.  4). — Seize  with  the  pressure  or 
croos  action  force])d,  /i,  a  transverse  fold  of  skin,  by  on  the  upper 
lid.  The  great  pc>int  is  to  make  the  fold  of  skin  of  sufficient 
size  to  admit  of  the  lid,  when  lowered,  covering  the  globe  of 
the  eye.  If  it  is  made  too  short,  a  second  operation  will  be 
necessary ;  if  too  long,  it  may  lead  to  the  formation  of  an  entro- 
pion. The  fold  of  skin  should  be  excised  with  the  scissora,  <;, 
the  result  of  which  is  an  elliptical  wound,  the  edges  of  which 
must  be  brought  together  with  two  or  three  sutures.  Some 
sui^eons  |>ass  threa<l.s  through  the  fold  which  has  been  seized  by 
the  forceps,  and  then  excise  it  in  front  of  the  threads  which  are 
thus  already  in  place  for  uniting  the  edges  of  the  wound.  This 
practice  has  the  advantage  of  shortening  the  operation,  and 
making  it  less  painful. 

It  is  recommended  that  the  skin  be  removed  in  such  a  posi- 
tion as  to  take  advantage  of  the  action  of  the  occipito-frontalis 
or  supra-ciliary  muscle. 

Hunf$  method  (fig.  5  and  5  &w). — Having  shaved  the  eyebrow, 
remove  a  semi-elliptical  flap,  a,  b,  c,  the  size  of  which  should  be 
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in  proportion  to  the  extent  to  which  the  eyelid  is  relai^d,  *ild 
bring  together  the  edgee  of  the  wound  in  tiie  lunul  mumer.  By 
Out  means  the  upper  lid  is  elersted  (see  fig.  5  bU),  The 
cicatriz  of  the  wound  is  concealed  by  the  eyebrow, 

U.  S^dillot  hse  propoied  to  utilise  the  supmuliuy  muscle  by 
diasacting  its  eitentnJ  inaertion,  which  he  causes  to  descend  into 
the  eyelid.  By  this  means  he  would  put  the  movement  of  the 
Ud  under  the  inSuence  of  those  of  the  supraciliuy  muscle. 

ffntrnpinn. 

Entropion  is  an  affection  charactensed  by  a  turning  inwards  of 
the  eyelids. 

The  indications  for  the  surgical  treatment  of  entropion  must 
depend  upon  the  nature  of  the  causes  producing  it.  Amongst 
these  we  may  mention  faulty  conformatjons  of  the  ekin,  or  of  the 
palpebral  mucous  membrane,  contraction  of  t^e  orbicularis  pal- 
pebrarum, alterationa  of  the  tarsal  cartilag«a,  etc. 

Entropion  arising  from  relaxation  of  the  skin  or  from  spas- 
modic contractions  of  the  orbicularis  may  be  successfully  treated 
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fng.      A  drop  of  the  acid  is  then  to  be  spread  transversely 
Offer  the  lid,  with  a  glass  rod. 

After  the  acid  has  been  allowed  to  remain  on  the  lid  for  ten  or 
fifteen  seconds,  it  is  to  be  wiped  off.  If  the  entropion  is  not 
corrected  by  this  first  cauterisation,  several  other  applications  of 
the  add  may  be  made  until  the  lid  has  assumed  its  normal  posi- 
tkm.  It  sometimes  happens  that  the  operation  is  carried  too  far^ 
and  that  the  entropion  is  followed  by  an  eversion  in  the  oi)posite 
direction.  This  risk  is  to  be  avoided  by  attaching  the  eyelashes 
to  a  thread  fixed  to  the  cheek  for  the  upper  lid,  and  to  the  fore- 
head for  the  lower  lid. 

ExcUion  of  the  shiny  as  proposed  by  Celsua, — This  method  is 
adopted  in  the  graver  forms  of  entropion  ;  and  conHists  in  ex- 
cising a  transverse  fold  of  skin,  the  size  of  which  should  be 
proportionate  to  the  degree  of  inversion.  The  operations  des- 
cribed under  blepharoptosis  (see  Plate  XXXVI. ,  fig,  4,  5,  and 
5  hU)  are  applicable  to  entropion. 

JoMon's  method  (see  Plate  XXXVI.,  fig.  6)— In  place  of 
removing  a  horizontal  fold  of  skin,  he  seizes  with  Adams's  forceps, 
a,  a  vertical  fold,  which  he  then  excises  with  the  curved  scissors, 
h.  The  edges  of  the  wound  are  brought  together,  with  threads 
passed  through  the  fold  of  skin  previously  to  its  excision,  or  by 
means  of  the  twisted  suture,  r,  d.  Sometimes  the  excision  of 
one  fold  is  not  sufficient,  and  it  is  necessary  to  remove  two  or 
three. 

Haynes  Walton  dissects  off  with  the  scalpel  the  ciliary  por- 
tion of  the  orbicularis  muscle  which  lies  on  the  edge  of  tiie 
eyeUd,  together  with  that  amount  of  skin  which  covers  the 
muscle,  and  unites  the  wound  by  sutures. 

CrampUifCs  operation  modified  by  Guthrie  (see  Plate  XXXVI., 
fig.  7). — This  operation  is  chiefly  applicable  to  ontroi)ions 
arising  from  a  faulty  condition  of  the  tarsal  cartilage  ;  and  is 
performed  in  the  following  manner : — The  surgeon  makes  with 
the  straight  scissors  'a  vertical  incision  right  through  the  li<l  a 
little  to  the  outside  of  the  puncta  lacrymalis.  A  similar  incision, 
h,  is  made  near  the  external  angle  ;  the  enclosed  flap  is  raised, 
and  the  two  incisions  united  by  a  transverse  one  through  the 
nmoous  membrane  only.     The  flap  is  then  let  down,  a  small 
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tratuvsiM  (old  of  (kin,  e,  d,ia  cut  from  the  cutaneoiu  aur&ue 
of  the  lid,  uid  the  Uueadi,  e,  e,  e,  e,  pused  throoj^  the 
edges  of  ths  wounds  to  bring  them  togsther,  and  farteaed  to  the 
forehead,/,y.  This  operatiaD,  which  ia  both  painful  ud  diffl- 
cult  of  eiecuUoD,  leaves  behind  a  deformity  of  the  lid  which  has 
led  to  its  abandonment. 

Sounder^ tpla». — This  consists  in  the  remoTol  of  the  tonal 
cartilage.  Having  introduced  beneath  the  lid  one  of  Beer's 
plates,  an  iaaimoa  is  made  from  one  angle  to  the  other  parallel 
with  the  palpebral  edge,  and  two  or  three  lines  &om  t^e  roots  of 
tiie  lathee.  The  akin  ta  then  to  be  dissected  as  for  as  the  orbital 
border  of  the  cortiLige,  which  Is  to  be  Beixad  with  the  forcepe, 
detached  from  the  conjunction  and  removed. 

TricKiatU, 

TrichiatU,  or  inversion  of  the  ejeUahes  against  tlie  globe  of 
the  eye,  difTsrs  from  entropion  in  that  the  tarsal  cartilage  main- 
tAini  its  proper  position.  It  may  arise  either  from  a  malposition 
of  the  lashes  or  from  the  abnormal  maimer  in  which  thejr  are 
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fix  the  affected  lashes  with  a  thread,  restoring,  and  temporarily 
keeping  them  in  their  normal  position  by  attaching  the  thread  to 
the  adjoining  parts  by  means  of  a  small  piece  of  adhesive  plaster* 
This  proceeding,  however,  is  only  applicable  to  partial  trichiasis. 

Extirpation  may  be  practised  with  or  ^vithout  cauterisation. 
Extirpation  should  be  effected  by  removing  with  the  hair  forceps 
each  individual  lash.  It  is  often  necessary  to  repeat  the  oi)era- 
tion.  and  it  is  to  prevent  the  lashes  from  budding  out  afresh 
that  cauterisiition  is  also  resorted  to.  M.  Champmesme  uses  a 
siuiill  cautery  at  the  end  of  which  is  a  bulb,  surmounted  by  a  fine 
needle.  The  bulb,  or  reservoir  of  heat,  is  heated  to  a  white  heat, 
and  the  point  of  the  needle  is  then  introduced  into  each  bulb  of 
the  lash.  But  this  is  a  long,  painful,  and  difficult  operation. 
M.  Carron  du  Villars  prefers  intro<lucing  into  each  hair  bulb  a 
long  cold  needle,  and  when  the  needles  are  all  fixed,  they  are 
united  into  a  bimdle  and  seized  with  a  curling  iron,  which  is  raised 
to  a  white  heat.  Heat  is  thus  suddenly  communicated  to  the 
needles,  and  all  the  bulbs  are  cauterised  at  once. 

T  extirpate  the  bulbs,  as  proposed  by  Vacca-Berlinghieri,  a 
plate  of  ivory  is  introduced  beneath  the  lid,  an  incision  made 
parallel  to  its  margin,  according  to  the  extent  of  the  trichiasis. 
Two  small  vertical  incisions  are  then  made  from  the  extremities 
of  the  first  incision,  so  as  to  permit  of  a  small  flap  of  skin  to 
be  raised  behind  which  the  bulbs  are  brought  int'j  view,  and 
dissected  out  one  by  one.  M.  Petre^iuin,  of  Lyons,  removes  the 
small  flap  of  skin,  and  when  cicatrisation  has  taken  place,  the 
border  of  the  lid  is  rest<jred  to  its  proper  condition. 

Exciaion  of  the  viarfjin,  of  the  lid  is  done  with  scissors,  taking 
care  to  spare  the  punctum  lacryinale.  Partial  trichlisis  may 
also  be  trciited,  after  Schreger,  by  the  excision  of  a  small  V- 
ahaped  flap,  just  as  Adams  operates  for  ectropion. 

Ectropion  (PL  XXXVI.,  figs.  8-  -9,  &  PI.  XXXVII.,  figs.  1—2). 

Ectropion  or  retroversion  of  the  lids,  is  often  produced  by  the 
same  causes  as  those  which  give  rise  to  entropion. 

Diiieasas  of  the  conjunctiva,  deformities  of  the  tarsal  cartilage, 
a  shrinking  of  the  skin  or  affections  which  cause  it,  disease  of 
the  orbicular  muscle,  caries  of  the  edge  of  the  orbit,  etc.,  are  so 
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nuny  cauaea  produciiig  differeat  vaiiatiea  of  eotropion,  for  etch 
of  which  BpeciiJ  trwtiDent  ia  nquired. 

Setropim  oceationai  bg  ditaua  of  li<  conjunetimi. — If  tcato 
ioSuamation  c^  tiw  ooajunctiTk  has  caused  a  temporary  tume- 
factioD,  the  ectropion  thua  produced  ma;  be  combatted  by 
■cariiicBtioiui,  or  b;  the  applic  ation  of  lunar  cauetic.  But  if  in 
coniequence  of  thia  inflammation  the  oonjunctivaiH  hypertrophic 
and  Uie  eeat  of  fungoiu  granulations,  cauterieation  will  then  be 
insufBcient,  and  it  will  be  Deoewary  to  eicise  the  swelling  formed 
by  the  dileased  membrane.  The  excision  is  effected  by  aofing 
the  conjunctiva  with  the  foreepa  or  hook,  and  cutting  off  tlM 
exuberant  part  with  tJie  curved  sciBBOTa.  Care  must  be  taken 
not  to  remove  too  much  tissue,  otherwise  entropion  will  result. 
The  lid  is  then  drawn  up  and  kept  in  oontaot  with  the  globe  of 
the  eye  by  means  of  a  bandage. 

Antyllus  removed  from  the  diseased  tsuoou*  membrane  a 
tdangulor  flap,  tiie  base  of  which  was  turned  towaids  the  free 
border  of  the  lid  ;  but  thia  pUa  has  no  idyauti^  over  die  one 
above  deacribed. 
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M,  Dtmarrtii  operation  (see  Plate  XXXVII.,  figs.  1  k  2).— 
IL  DeamarreSy  wishing  to  avoid  the  vifdble  and  objectionable 
cicatrix  which  is  always  left  after  Adams's  operation,  adopts  the 
following  method  : — One  horizontal  incision,  a,  6,  is  made  from 
the  external  angle  of  the  eye  ;  and  a  second,  c,  6,  commencing  at 
the  free  border  of  the  retroverted  lid,  meets  the  first  incision  at  h. 
Two  other  incisions,  a,  d,  c,  d,  describe  on  the  conjunctiva  a  small 
triangular  flap,  the  base  of  which  coincides  with  the  base  of  the 
first  flap,  a,  6,  c  ;  the  tissues  enclosed  within  these  incisions  are 
then  excised,  while  the  two  edges  of  the  wound,  a,  6,  and  c,  6,  are 
united  by  means  of  sutures,  fig.  2,  a,  a^a;  the  resulting  cicatrix  is 
hid  in  the  folds  of  the  external  angle  of  the  eye. 

Ectropion  eatised  by  elongation  and  malformation  of  the  tartal 
cartilage. — This  is  to  be  remedied  by  excising  the  cartilage. 
Weller  first  removes  the  fungous  growths  which  cover  the  con- 
junctiva, and  then  excises  about  the  twelfth  or  sixth  of  an 
inch  of  the  tarsal  cartilage,  taking  care  to  spare  the  external 
ridge  of  the  border  of  the  lid.  The  wound  is  then  allowed  to 
heal  of  itself. 

Under  the  name  of  tarsorapkyf  Walther  has  described  a 
method  which  consists  in  removing  within  the  same  triangular 
flap  the  two  external  ends  of  the  cartilages.  The  base  of  the 
flap  embraces  all  the  external  angle  of  the  eye,  while  the  apex 
points  towards  the  temple.  The  lips  of  the  wound  are  then 
united  by  means  of  several  twisted  sutures. 

Ectropion  from  contraction  of  the  skin. — The  cicatrisation  of 
bums  and  wounds  which  are  attended  with  loss  of  substance,  is 
the  most  frequent  cause  of  this  variety  of  ectropion.  In  some 
cases  we  may  resort  to  Adams's  operation  (PI.  XXXVI.,  fig.  8), 
taking  care  to  prolong  one  of  the  incisions  beyond  the  summit  of 
the  triangle. 

If  the  cicatricial  bridles  are  of  small  extent  and  have  not  con- 
tracted adhesions  to  the  adjacent  bones,  we  may  cut  them  through 
transversely,  and  enlarge  the  space  occupied  by  the  cicatrisation , 
by  keeping  apart  the  lips  of  the  wound  by  means  of  adhesive 
plaster,  or  we  may  prevent  immediate  union  by  the  interposition 
of  some  foreign  body,  or  we  may  follow  the  recommendation 
of  M.  Amussat  and  destroy  daily  the  dcatrioial  tissue  as  fast  as  it 
forms  at  the  bottom  of  the  wound. 
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Should  the  dcatrii  adhere  to  the  ridge  of  the  orbit,  we 
muM  enclofle  it  between  two  indmoiu,  diowt  fraelj  the  lipa  of 
the  wound,  and  bring  them  forwardi  over  the  dmtiix  on  the 

Tbii  openitioa  has  been  succeaefully  performed  by  MM, 
d'AmmoD  and  DesmureB. 

When  the  cicatrices  are  too  extenaire  to  admit  of  our  adoptiiig 
the  aboTe  meaaureH,  we  moat  hare  recouiBe  to  blephorepluty 
(aee  PL  XSXVII.,  fig.  3,  i,  6,  6). 

The  i^eeiunu  of  the  orbieviaru  palpebrarum  which  ^ve  liae  to 
ectropion  are  :  apaemodic  contraction  and  diaplaoement  of  the 
fibree  of  the  muscle.  In  the  fiirt  case  the  usual  medical  treat- 
ment should  be  adopted.  If  that  fail,  we  moat  cut  acroes  die 
fibres  of  tha  rouacle  beyond  the  part  which  adheres  to  Uie  car- 
tilage. In  the  latter  case  U.  Deamarres  ■tiongl]'  reoiHnmendi 
cauterisation  with  sulphuric  add,  or  the  eidsion  of  a  cutaneoua 
fold  near  the  cilia[7  margin  of  the  lids.  By  this  means  the 
fibres  which  are  averted  from  the  free  border  of  the  tarsal 
cartilage  would  be  liberated. 
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Incidon  combined  with  the  application  of  the  nitrate  of  silver 
hi  more  efficacious,  as  then  adhesive  inflammation  is  set  up  in  the 
walls  of  the  cyst. 

In  order  to  cut  into  and  excise  the  cysts  from  the  conjunctiva, 
an  assistant  keeps  with  his  fingers  or  with  smooth-bite  forceps 
the  lid  retroverted  over  a  small  rod,  or  other  support  (see  Plate 
XXXVIIL,  fig.  8).  The  surgeon,  with  a  pair  of  forceps  and  a 
email  bistoury,  makes  cm  incision  into  the  conjunctiva  which 
should  pass  a  little  to  the  right  and  left  of  the  tumour,  and  then 
the  cyst  may  be  dissected  and  raised  without  being  opened.  To 
remove  these  cysts  from  the  anterior  surface  of  the  lids,  the  lid 
is  to  be  held  between  the  fingers,  and  the  dissection  proceeded 
with  as  above  described  In  all  cases  the  tumour  should  be 
cautiously  isolated  from  the  tarsal  cartilage. 

Desmarres's  o})€ration  (Plate  XXXVII.,  fig.  7).— This  haa  the 
advantage  of  being  more  easy,  by  tensing  the  lid,  and  stopping 
the  haemorrhage  by  maintaining  pressure  all  round  the  tumour.  A 
pair  of  annular  forceps,  one  branch  of  which  ends  in  a  plate  and 
the  other  in  a  ring,  takes  hold  of  the  lid.  The  ring  in  being 
pressed  towards  the  plate  presses  around  the  tumour  so  as  to 
stop  the  haemorrhage.  The  forceps  is  entrusted  to  an  assistant, 
and  the  surgeon  dissects  out  the  tumour  in  the  manner  already 
described. 

IL  Chalazion  i&  a  small,  indolent,  and  slightly  movable 
tumour,  occupying  the  free  border  of  the  lids.  It  is  not  unususd 
to  meet  with  a  series  of  them,  forming  a  chaplet  from  one 
comer  of  the  eye  to  another.  They  should  be  treated  in  the 
same  manner  as  other  encysted  tumours. 

III.  Erectile  iumoitrs. — Compression,  the  ligature,  and  cauteri- 
sation can  be  successfully  employed  in  these  cases.  The  form 
and  extent  of  the  tumour  will  show  what  means  should  be 
adopted.  For  cauterisation,  Carron  du  Villars  transfixes  the 
tumour  with  several  needles,  which  he  unites  to  a  metallic  ball. 
The  ball  is  heated  to  whiteness  and  the  cauterisation  is  followed 
by  suppuration,  which  destroys  the  tumour. 

IV.  Cancerous  tumours. — The  excision  of  these  tumours  can- 
not be  submitted  to  any  particular  rule.  They  may  be  enclosed 
between  two  curved  incisions  or  two  incisions  in  the  shape  of  a  V. 
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TlMlip*  of  thewooDd  Bw;  tluD  be  brtmglit  togtVhm  irilh  nitiiTa, 
proridad  its  eiUot  uid  tona  permit  of  it. 

y.  KnrjT>t.lii«  or  tumour  of  the  cuuncula  lae^nymalis,  may 
ba  tTMtsd  by  cauteriutioii,  or  it  may  be  extirpated.  The  Utter 
method  ii  to  be  prafan-ed.  By  tneuia  of  a  hook,  or  the  foroepa, 
the  tumour  ii  dnwn  outwards,  and  ia  then  eiciMd  cillier  witli 
the  biatoui;  or  the  curved  aciaara. 

BbjAanifiatty  (Plata  XXXVU.,  fig.  I,  4,  S,  d). 

nja  opentioll  ia  ODe  by  which  we  repair,  at  the  upenae  of  the 
adjoimng  parta,  eyelids  which  hare  nndergone  •  partial  i»  tottl 
loaa  of  anbatauce. 

The  meaaona  whioh  have  bem  adopted  in  order  to  attain  this 
object  may  be  arranged  under  the  three  following  methoda ;  that 
of  extension,  that  of  displacement,  or  inclination  (the  French 
method),  and  that  of  tondon  of  the  Saps  (Indian  method). 

1.  Operati4>n  by  exteuMum Jonas'Boperation(F]UeXXXVli., 

fig.  S). — Having  pared  the  edge*  aumnindingthe  loet  aubstaoot^ 
two  inoieiooa,  a,  d,  and  A,  li,  are  to  be  nuda,  bcginmng  at  the 
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3.  OpercUion  by  torsion  of  thefap  (Graefe  &  Fricke,  figs.  5,  6). — 
The  morbid  cicatrices  may  be  remoyed  by  two  incisions  which 
enclose  an  elliptical  wound,  a,  h,  c^  d,  A  flap  is  then  cut  at 
the  expense  of  the  fronto-temporal  region  of  the  upper  lid  ;  and 
of  the  cheek  for  the  lower  lid.  This'  flap  should  be  of  the 
same  shape  as  the  wound,  and  nearly  a  quarter  of  an  inch 
larger  than  it.  It  is  cut  by  making  from  the  point,  <;,  an  indsion 
which  must  be  carried  as  far  as  e,  /,  and  brought  back  on  a 
level  with  and  outside  the  point,  c.  The  flap,  having  been 
carefully  dissected,  must  be  twisted  on  its  pedicle  in  order  to 
place  it  horizontally  on  a,  5,  c,  (£,  where  it  should  be  fastened 
by  the  sutures,  a,  a,  a  (fig.  6).  The  edges  of  the  artificial 
wound  may  then  be  brought  together  with  the  twisted  suture. 
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PLATE  TTtTVTTT. 

OPERATIONS  ON  THE  LACHBYMAL  APPARATUS. 

Ahatomt. 

Fig.  1. —  Vertical  anttrofoiterior  tedion,  thomMg  the  rdationt  <^ 
the  natal  foua,  lAt  mouth,  and  ikt  pharynx. — a.  Lhe  inferior  tur- 
binated bone  ;  b,  Laforest'B  probe  introduced  into  the  nasal 
pueage  through  the  inferior  meatus ;  c,  Belloc'a  Bound  for 
plugging  the  nasal  fossED  ;  d,  Deleau'a  probe  introduced  into  the 
Eustachian  tube,  t ;  f,  probe  introduced  into  the  internal 
oriGca  of  Steno's  duct. 

Fly.  2.—AiuUom!/ of  thelaehrynial  apparatiu. — This  consints  of 
t^  lachrymal  gland  and  i(a  excretory  ducta,  the  lachrymal  ducla, 
the  lachrymal  sac,  and  the  nasal  duct. 

The  iaehrymal  yland  is  compoBed  of  two  distinct  portions,  one 
overlapping  the  other.  The  larger  or  orbital  portion  is  placed  in 
■,r  side  of  the  external  angular  process  of  the 
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caiheterism,  their  angular  direction  should  be  borne  in  mind. 
Ts^dng  their  departure  from  the  puncta,  they  extend  perpendicu- 
larly (the  upper  one  upwards,  and  the  other  do>\Tiwarda)  into 
the  lid.  After  a  short  course  of  about  the  twelfth  of  an  inch,  they 
suddenly  bend,  the  upper  one  being  directed  inwards,  and  a 
little  obliquely  from  above  downwards  ;  and  the  lower  one  in 
the  same  direction,  but  from  below  upwards.  The  lachrymal 
ducts  thus  meeting  each  other  often  open  into  the  lachrymal  sac 
by  a  common  duct,  but  more  fret^uently  they  are  separated  by 
a  partition.  Their  texture  is  loose,  and  by  means  of  slight 
tractions  made  externally  over  the  borders  of  the  lids,  we  may 
make  their  curved  form  sufficiently  straight  to  admit  of  our  in- 
troducing straight  probes.  Their  calibre,  which  is  considerably 
greater  than  that  of  the  puncta  lacrymalia,  is  maintained  by  the 
elasticity  of  its  walls. 

The  lachrynwl  sac,  d,  and  the  n^sal  duct  form,  by  their  union, 
one   channel    through  which   the   tears  flow  intcj   the   inferior 
meatus,  below  the  inferior  turbinated  bone.     The  sac  which  con- 
stitutes its  upper  portion  consists  of  a  small  oblong  and  vertical 
reservoir,  into  which   the  lachrjTual  ducts  open.      Terminated 
abfjve  by  a  cul-de-sac,  it  is  continuous  below  with  the  nasal  duct. 
It  is  lodged  in  an  osseous  groove  formed  behind  and  within  by 
the  approximation  of  the  os  unguis,  with  the  nasal  process  of  the 
superior  maxilla  and  inferior  turbinated  bone.     Its  external  half 
is  membranous,  and  is  covered  by  the  tendon  of  the  orbicular 
muscle,  which  the  lachrymal  sac  causes  to  jut  out  both  above 
and  below.     This  relation  is  of  some  importance,  the  tendon  of 
the  above  muscle  serving  as  a  guide  in  penetrating  the  lach- 
rymal sac.     The  insertion,  however,  of  thw  tendon  is  subject  to 
variations,  so  that  the  surgeon  is  sometimes  obliged  to  have 
recourse  to  other  data.     The  upper  oritice  of  the  nasal  duct  is 
found   behind  the   osseous  ridge,  which   is   met   ^vith   on   the 
inside  of  the  base  of  the  orbit,  when  following  with  the  finger, 
from  without  inwards,  the  inferior   orbital  ridge.     This  bony 
projection,  which  limits  the  lachrymal  groove  below,  is  the  most 
reUable  landmark. 

The  natal  duct,  which  is  a  continuation  of  the  lachrymal  sac, 
is  formed,  as  regards  its  bony  portion,  in  front  by  the  nasal 
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proccas  of  the  uikiilluy  bone, 
M  unpiig  and  the  miBll  proem  of  the  inferior 
and  on  the  outside  by  the  intenul  wall  of  the 
meriaDum.    We  can,  therefore,  through  the 
naaal  duct,  rou^  cdther  the  nual  f  oasn  or  the  toir 

The  length  of  the  duct  varieB  from  two-thirds  U 
an  inch  ;  ita  upper  oriSoe  is  elliptitsl  from  behj 
and  it«  di«net«r  in  the  aanie  direction  may  be  ore 
■D  inch.  The  lower  erifice,  situated  beneath  the  i 
Dated  bone,  ia  wedge-ahaped  from  within  outn 
expenn  of  the  external  wall  of  the  Doee.  In  front 
nith  a  BmaU  toItb,  which  ii  often  mfflcfentJy  developed  to 
prevent  the  introduction  ol  inatrumenta,  except  from  behind 
forwaida. 

Fig.  S, — CaUttUriim  of  the  laehrynud  patiaget  tkreugli  Ihe 
upper  piauium  ImrrymaU. — a,  Uejeau'i  probe ;  i,  Setan. 


four.fifthB  of 
ad  forward!, 
a  quarter  of 
iferioT  turbi- 
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PLATE  XXXIX. 

OPERATIONS  WHICH  ARE  PERFORMED  ON  THE 
LACHRYMAL  APPARATUS  (Continued), 

jR^.  1. — CatheterUm  of  the  hichrym^il  passages  thraitgh  the 
loTver  orifice  of  the  nasal  duct, — Laforesfs  method. — a,  first 
position  of  the  catheter ;  h,  second  position ;  the  back  of  the 
instrument  is  inserted  in  the  lower  orifice  of  the  nasal  duct ;  r, 
third  position  of  the  catheter  introduced  into  the  nasal  duct. 

Fig.  2. — Teniporary  dilatation  of  the  lachrymal  passages. — 
*/".  L.  Prtifs  method,  modified  hy  Desmarres. — a,  the  fingers  of 
an  assistant  puUing  the  external  angle  of  the  lids  in  order  to 
make  prominent  the  tendon  of  the  orbicularis  palpebrarum; 
while  the  surgeon  punctures  the  lachrymal  sac  with  the  bistoury, 
b,  and  introdu(;es  into  the  orifice  the  probe,  c. 

Fig.  3. — Third  step  of  the  operation. — A  grooved  director,  a 
ia  inserted  into  the  lachrymal  duct,  and  serves  to  introduce  the 
piece  of  cat-gut,  a,  by  which  temporary  dilatation  is  to  be 
effected. 

Fig.  4. — Permanent  dilatation — introduction  of  the  eannla, 
— The  duct  opened  by  the  bistoury,  fl,  which  presses  against  the 
posterior  lip  of  the  wound.  The  surgeon  introduces  the  canula, 
6,  with  the  assistance  of  mandrel  forceps. 

LACHRY^IAL  TUMOUR  AND  FISTULA, 
Steps  of  the  Operations. 

The  different  afiections  to  which  the  lachrymal  apparatus  is 
exposed  may  cause  a  mechanical  stoppage  of  the  tears,  or  give 
rise  to  an  accumulation  of  fluid  in  the  lachrymal  sac,  which  dis- 
tends it  and  produces  a  lachrymal  tumour. 

If  the  tumour  is  not  removed  by  appropriate  treatment,  it 
increases  in  size,  the  skin  inflames,  ulceration  takes  place,  and 
the  fluid  contained  inside  the  sac  runs  out  through  a  false  pas- 
sage, and  gives  rise  to  a  lachrymal  fistula.  In  the  suigical  treat- 
ment of  these  afi'ections  we  endeavour  to  fulfil  one  of  the  three 
following  intentions : — 1.  The  re-establishment  of  the  natural 
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1.  The  re-eitablUAment  of  tAe  imtumi  jMUtaget. 

The  meana  employed  for  this  purpose  ore  :  injectiooii,  caUie' 
toriam,  dilatation,  and  cautcriHAUoii. 

1.  Injeationt,  —  Often  employed  with  auccen  m  casm  of 
obstruction,  injectioiu  at  the  suns  time  permit  of  our  conveyiDg 
into  the  lacbiymal  ducta  medicated  Suida.  An  Auel'a  aynnge 
is  used  for  the  purpose.  The  patient  being  iieat«d  in  a  chair, 
with  hia  head  kept  in  pomtioD  by  an  aadstant,  the  surgeon  places 
himself  in  front  of  him,  holding  the  Bjring;e  in  hia  right  hand 
for  operating  upon  the  left  eye,  and  (onlest  he  is  uubideztroua) 
Btauditlg  behind  the  patient,  when  operating  on  the  right  eye. 
The  fingers  of  the  other  hand  ahould  gently  evert  the  lower  lid, 
ao  as  to  project  forward  the  orifice  of  the  inferior  pnnctum  lach- 
rymale,  which  ia  to  be  chosen  because  it  is  shorter  and  larger 
than  the  upper  one.  The  end  of  the  ayringe  should  be  intro- 
duced perpendicularly  to  the  palpebral  border.  Jt  ofteo  hap- 
Ls  tli^it  tl]t:  iiuTiutiim  cijutriicta,  and  i.ireveiita  the  iutroduution 
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that  of  the  nasal  duct.  The  patient  being  seated,  an  assistant 
keeps  the  head  in  a  firm  position,  and  a  little  inclined  backwards. 
The  surgeon  then  introduces  the  end  of  the  sound  underneath 
the  nostril  in  such  a  manner  that  it  can  be  passed  beneath  the 
inferior  turbinated  bone  of  the  nasal  fossae,  by  giving  to  the 
instrument  a  rotatory  movement  (see  PI.  XXXIX.,  fig.  1  a). 
The  effect  of  this  rotatory  movement  is  to  engage  the  end  of  the 
sound  in  the  lower  orifice  of  the  nasal  duct  ;  an  operation  whic 
i»  carried  out  by  gentle  to-and-fro  movements,  for  it  is  always 
from  behind  forwards  that  we  must  enter  the  inferior  orifice ; 
b  represents  the  second  position  of  the  sound.  In  order  to 
make  it  enter  the  nasal  duct,  it  is  necessary  to  give  the  instru- 
ment a  half  turn,  by  which  means  its  curve  is  carried  in- 
wards and  downwards  (c).  Directly  this  third  step  in  the 
operation  is  accomplirthed  the  sound  easily  reaches  the  lachrymal 
sac.  Plain  sounds  are  sufficient  to  remove  obstructions,  but 
once  the  passage  is  free,  we  must  have  recourse  to  the  hollow 
sounds  of  Glensoul,  with  which  it  is  easy  to  use  injections  from 
below  upwards. 

8.  Dilatation. — Mtjeana  operation. — This  consists  in  perform- 
ing catheterism  through  the  superior  lachrymal  punctum  with  a 
probe  whose  upper  end  is  perforated  and  threaded  with  silk. 
The  probe  passes  through  the  nasal  duct  as  far  as  the  inferior 
meatus,  carrying  the  thread  with  it.  Or  the  eyelet  end  of  the 
probe  may  be  introduced,  and  then,  when  this  end  has  cleared 
the  nasal  fossae,  the  thread  may  be  passed  and  drawn  through 
(see  PI.  XXXVIII.,  fig.  3).  By  this  means  the  lachrymal 
puncta  will  be  less  frayed. 

4.  Dilatation  by  an  artificial  opening. — J.  L.  Petit  makes  at 
first  an  incision  into  the  lachrymal  sac  for  the  purpose  of  intro- 
ducing the  foreign  bodies  that  are  intended  to  dilate  the  duct. 
He  uses  a  grooved  bistoury,  over  which  he  passes  every  day 
into  the  duct  a  different  bougie.  The  external  wound  soon 
heals  up.     Scarpa  uses  a  leaden  style. 

Lecat  opened  the  sac  in  the  same  manner,  but  in  place  of 
using  a  bougie,  or  any  other  solid  body,  he  inserted  in  the 
lachrymal  passages  a  thread,  by  means  of  which  he  lifted  up  a 
tent  into  the  nasal  duct.     This  method  does  not  differ  from  that 
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of  HejeaD,  sxoept  dutt  the  utificU  opening  fttcOiteteB  the 
paisageof  the  tiiread. 

PmUau,  in  order  tt>  apare  the  patiettt  the  diaegvinmieiit  of  a 
oioabix,  eDtent  the  no  from  the  interiBl  nufaoe  of  the  lid. 

Vun'ne  introduced  at  fint  a  cannla,  in  whioh  he  placed  a 
aur*ed  probe,  paMuig  it  out  b;  the  nosQiU  and  oarrying  with 
it  the  thread  to  drair  up  the  tent. 

Pamard  paned  into  the  caaula  the  apriiig  of  a  watch,  which 
in  virtue  of  its  elaatidty  paaaea  outside  the  nostrila  and  then 
roooila  upwu^  with  the  thread  to  which  the  tent  is  fixed. 

Fmmier  fasteued  to  the  thread  a  groin  of  lead  for  the  purpose  of 
drawing  it  outBide. 

Cabani4  laid  hold  of  Hejeui's  probe  prerioiisly  introduced  into 
the  lachrTmal  pusBgee  b;  paning  beneath  the  turbinated  bone 
a  plate  with  a  bole  in  it,  and  with  which  he  aused  the  lower 
end  of  the  probe.  A  aecond  plate,  gliding  upoD  the  first,  nips 
Uie  end  of  the  instrument,  which  is  then  easily  drawn  out. 

X.  Monte  introduoee  into  the  oasal  duct,  from  below  upwards, 
a  Bound  provided  with  a  sharp  point.     The  sharp  point  pushed 
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orbicularis  muscle,  as  thia  tendon  ib  a  guide  in  finding  out  the 
upper  orifice  of  the  nasal  duct  (see  Anatomical  Indications). 
The  bistoury  being  held  in  the  right  hand,  the  little  finger  of 
which  rests  upon  the  malar  bone,  is  plunged  into  the  lachrymal 
sac  from  before  backwards  in  the  direction  of  the  os  unguis  ; 
then  the  handle  of  the  instrument,  being  depressed  a  little  in- 
wards and  backwards,  until  it  nearly  touches  the  eyebrows,  the 
blade  is  made  to  penetrate  about  two  or  three  lines  into  the 
lachrynud  sac  and  the  nasal  duct. 

If  there  has  been  previously  a  fistulous  opening  a  little  distance 
off,  the  incision  should  be  carried  uj)  to  it  in  order  to  completely 
divide  the  fistulous  tract. 

Second  step. — Intr(>dnction  of  a  prohe^  over  wki^h  is  passed 
a  hollow  sound. — The  bistoury  is  half  withdrawn,  and  along  its 
blade  a  probe  passed  and  thrust  into  the  nasal  duct  (fig.  2). 
This  probe  serves  the  purpose  of  conducting  a  grooved  sound. 

Third  step. — Introduction  of  the  cat-gut  cord  (fig,  3). — The 
sound  being  inserted  in  the  nasal  duct,  the  cat-gut  cord,  which 
is  to  effect  the  dilatation,  is  passed  through  the  sound,  which  is 
afterwards  withdrawn.  This  cord  presents  above  two  small 
wings,  as  it  were,  which  prevent  it  from  falling  into  the  nasal 
duct.  It  should  be  changed  every  day  for  one  of  larger  size,  and 
soon  Scarpa's  style  may  be  substituted  for  it.  The  introduction 
of  the  cord  is  often  followed  by  a  pretty  active  inflammatory 
reaction,  occasioned  by  the  swelling  of  the  cord  in  the  interior  of 
the  duct.  It  is  therefore  necessary  to  withdraw  it  at  the  end  of 
twenty- four  hours,  and  to  introduce  a  very  fine  Scari)a'8  style, 
which  can  be  every  day  replaced  by  other  nails  which  gradually 
increase  in  size. 

5.  Permanent  dilatation. — Introduction  of  a  permanent 
canula. — Vesalius  was  the  first  to  apply  the  canula  to  the  treat- 
ment of  lachrymal  affections.  This  method,  revived  a  long  time 
afterwards  by  Foubert,  Wathen,  and  Pellier,  has  been  adopted 
and  modified  by  Dupuytren.  Dupuytren's  operation  consists  of 
two  stages  :  x>uncture  of  the  sac  and  introduction  of  the  canula. 
The  first  step  in  the  operation  is  the  same  as  for  temporary  dila- 
tation described  above  (M.  Desmarres'  method).  To  introduce 
the  canula  the  lips  of  the  wound  should  be  separated  by  pressing 
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upoD  tfaeir  poaterior  edge  with  the  hocdla  of  the  Uitouiy. 
Then  the  cgsrnla  should  be  inserted  into  the  bbc  uid  duct ;  and 
directly  it  haa  entered  the  duct  the  biatouiy  is  to  be  withdrawn, 
and  the  canuU  pushed  down  until  ite  upper  edge  dis&ppeani  in 
the  lachrymal  sac.  Id  order  to  ensure  the  proper  position  ef  the 
csnula  in  the  aac  and  duct  the  following  experiment  should  be 
made.  The  nose  and  mouth  of  the  patient  being  aloaed,  he  must 
be  directed  to  make  a  strong  expiration  ;  if  the  canula  ia  in  a 
proper  poution  a  little  blood  mixed  with  air  will  exude  from  the 
external  wound.  As  a  dreasing  for  the  wound  we  ms;  apply  to  it 
a  Bmall  piece  of  court  plaster. 

MM.  Birari  and  Cloqvet  dilate  the  duct  with  a  tent  before 
the  introduction  of  the  conulo.  This  precaution  is  useful,  as  the 
walls  of  the  duct  are  thus  habituated  to  the  contact  of  foreign 
bodieSf  and  are  leaa  exposed  to  the  iuflammatoTy  reaotious  which 
BO  often  occur  after  the  immediate  introduction  of  canulos. 

The  form  of  the  canula  has  been  variously  modified .  That 
adopted  by  Fellier  had  two  enlargement,  one  above  and  one  in 
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of  nitrate  of  silver,  about  the  size  of  a  millet  seed,  and  closes  up 
the  wound  with  a  piece  of  court  plaster.  An  eschar  is  formed 
inside  the  sac  and  the  duct,  and  is  then  discharged  from  above 
downwards.  M.  Lallemand  has  adopted  this  plan  with  success  in 
several  obstinate  cases. 

Ha}pi€S  Walton  slits  up  the  lower  canaliculus  and  reopens  it 
with  a  probe  as  often  as  it  reunites,  till  a  canal  is  established,  and 
then  introduces  a  solid  style,  long  enough  to  reach  from  the 
lachrymal  sac  to  the  end  of  the  nasal  duct.  The  style  is  allowed 
to  remain  till  pus  no  longer  esca{>e8  from  the  sac. 

2.  The  formation  of  an  artificial  duct. 

The  operations  we  have  described  are  often  insufficient ;  and 
we  must  then  make  a  new  channel  for  the  tears. 

Wol^ouse  made  a  large  opening  into  the  lachrymal  sac,  by 
means  of  a  semi-elliptical  incision,  and  plunged  a  pointed  stylet 
through  the  os  unguis,  having  previously  extirpated  the  sac.  A 
tent  of  charpie  or  a  small  &inula  was  then  introduced  to  keep 
the  perforation  open. 

Hunter  made  use  of  a  punch  to  perforate  the  os  unguis  ;  but 
his  operation  requires  special  instruments,  and  is  no  longer  per- 
formed. 

Wathcn  made  with  a  drill  a  new  passage  in  the  direction  of  the 
natural  duct,  and  then  fixed  a  permanent  can ula. 

M.  Lauyier  has  proposed  to  perforate  with  a  cun'ed  trocar 
the  wall  of  the  maxillary  sinus,  and  to  place  a  canula  in  the 
opening. 

3.   Obliterations  of  the  lachrymal  passages. 

1.  Nannoni  destroyed  the  sac.  To  do  this  he  made  a  large 
o[)ening,  filled  it  with  charpie,  and  then  cauterised  it  either 
with  caustic  or  the  actual  cautery. 

BoschCj  relying  upon  the  fact  that  the  puncta  lachrymalia  may 
be  c*)ngenitally  obliterated  without  the  patient  suffering  from 
watering  of  the  eyes,  cauterised  the  puncta  by  introducing  into 
them  a  small  piece  of  nitrate  of  silver. 

2.  Remt>Tal  of  the  lavhrymal  gland, — M,  Paul  Bernard  has 
successfully  performed  this  operation  in  a  case  of  chronic  water- 
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ing  ot  the  ejem,  irtuoh  1m  aUribated  to  a  hypcnMntiott  of  the 
gUnd.  The  (^«ratioD  ma  ■■  follom : — A  vertiMl  fold  at  ikio 
is  MiEed  below  tlie  orbit,  Hid  on  t  larel  with  the  ghad.  An 
indvon  ia  than  m*de  from  the  beae  of  the  fold  to  ila  mninit, 
with  a  fine  loBtouiy,'  in  such  a  manner  that  when  it  ratuma  to 
ita  place  a  longHndinal  wouitd  it  left  of  about  a  quarto'  of  an 
inch  in  length,  Uiiouf^  which  the  orbit  can  be  reached.  It 
ia  then  eaay  with  a  hook  and  aoiaaara  to  datadi  and  remore  the 


Jtemarht. — The  obtitentioiia  of  the  Iwdirynial  p»na»gw,  and  the 
removal  of  the  lachrymal  gland,  oug^t  aalj  to  be  reaorted  to  after 
the  measurea  deaciibed  above  have  failed.  We  must  therefore 
conaidsT  theee  two  operatiotia  aa  offering  the  laat  ohanoe  of 
curing  thoee  caaea  which  have  prared  rebelliqua  to  other  modee 
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PLATE  XL. 

OPERATIONS  WHICH  ARE  PERFORMED  ON  THE 
MUSCLE  OF  THE  EYE. 

Anatomy. 

Pig.  1. — ArUro-potterior  and  vertical  section  of  the  oHntj  Aow 
ing  the  musdes  of  the  right  eye — external  view. — a,  globe  of  the 
eye  ;  6,  the  levator  palpebra  superioris  ;  c,  the  superior  rectus  ; 
d,  the  external  rectus ;  €,  the  inferior  rectus ;  /,  the  inferior 
oblique  ;  g,  the  origins  of  the  muscles  of  the  eye. 

Fig,  2. — RepretenU  the  auponeurotic  sluaths  formed  by  the 
orbital  aponeurotic. — a,  globe  of  .the  eye  ;  6,  sheath  of  the 
elevator  of  the  upper  lid  ;  c,  sheath  of  the  superior  rectus ;  (2, 
aheath  of  the  external  rectus;  e,  sheath  of  the  inferior  rectus  ;  /, 
sheath  of  the  obli([ue. 

Fig.  3. — The  disposition  of  the  muscles  and  of  their  insertion 
into  the  sclerotic. — The  eye  is  seen  in  front  and  the  muscles  are 
lifted  up  from,  behind  forwards. — tf,  superior  rectus  ;  6,  external 
rectus ;  df  internal  rectus ;  c,  inferior  rectus ;  /,  the  superior 
oblique  muscle  passing  over  its  pulley,  e. 

Fig.  4. — The  operation  for  strabismus. — M.  S^dillot's  plafL — 
The  lids  are  kept  away  by  a  blepharectome,  a  ;  6,  a  tenaculum 
entrusted  to  an  assistant  ;  c,  forceps  raising  a  fold  of  conjunc- 
tiva ;  df  scissors  cutting  the  fold  in  order  to  expose  the  muscle. 

Fig.  5. — A  blunt  hook,  a,  is  passed  beneath  the  muscle,  b. 

Fig.  6. — a,  the  blimt  hook ;  6,  the  scissors  cutting  through 
the  internal  rectus  muscle. 

The  movements  of  the  globe,  of  the  eye  take  X)lace  around 
three  axes,  an  antero-posterior,  a  transverse,  and  a  vertical  axis. 
These  movements  are  regulated  by  six  muscles  :  the  four  recti 
and  the  two  oblique. 

The  four  recti  have  a  fixed  point  of  origin  behind  the  globe 
around  the  optic  foramen,  from  whence  they  diverge  and  embrace 
the  globe  from  behind  forwards  into  the  anterior  hemisphere  of 
which  they  are  inserted,  about  two  or  three  lines  behind  the 
circumference  of  the  cornea — an  attachment  that  ia  very  favour- 
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able  for  tiioM  rotatory  movemeDta  of  the  globe  whioh  they  deter- 
mine.   Theee  four  miuclee  m  : — 

t.  The  nperior  rtclut,  dtuated  in  the  upper  pvi  of  the  orbit 
beneath  the  elevator  of  the  upper  lid.  It  raiaee  the  pupil  b; 
making  the  eye  tum  upon  ite  treuBreive  axii. 

2.  Tbe  inferior  nctut,  diametriodly  opposed  to  the  preceding, 
alao  morea  the  globe  upon  ita  tranaverse  aiia,  but  lovers  the 
pupil.  It  puaee  between  tbe  globe  and  the  inferior  oblique 
which  ia  inserted  above  ita  external  border. 

3.  The  inieniat  rcMui,  situated  on  the  internal  wall  of  the  orbit, 
movea  the  eye  on  ita  vertical  axis,  and  ouriee  the  pupil  inwiirde. 

4.  The  ertemal  rtetni  placed  on  the  external  wall  of  the  orbit 
.tntagoniaea  the  preceding  muacle.  Its  inaertion  into  the  eclerotic 
ia  a  little  nearer  the  cornea  than  that  of  the  other  rectus. 

The  two  oblique  muicleig  move  the  globe  of  the  eye  on  ita 
antero-posterior  axis. 

I.  The  tufMnor  oblique  takes  ltd  origin  from  around  the  optic 
foramen  ;  from  thence  its  direction  is  forwards  and  inwards  as 
ts  the  internal  orbital  margin  of  the  frontal  bon^  where  it  ii 
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taneouB  action  which  is  so  indispengable  to  clearness  of  vision. 
This  aponeurosis,  after  lining  the  orbit  and  forming  the  palpebral 
ligaments,  is  reflected  upon  the  globe,  envelops  its  two  posterior 
thirds,  furnishes  sheaths  to  the  muscles,  and  terminates  l)ehind 
in  the  neurilemma  of  the  optic  nerve.  It  contracts  adhesions  to 
the  anterior  portion  of  the  muscles,  just  as  these  are  about  to  be 
inserted  into  the  sclerotic.  This  disposition  does  not  always  per- 
mit of  each  muscle  acting  separately.  It  accounts  for  the  move- 
ments which  persist  aft«r  the  muscle  itself  has  been  cut  across, 
since  the  globe  of  the  eye  is  thus  subject  to  the  movement  of 
the  orbital  aponeurosis. 

STRABISMUS. 
Operations. 

Strabismus  is  a  fault  in  the  regular  convergence  of  the  two 
visual  axes. 

There  are  four  kinds  of  tins  affection  :  Internal  or  convergent, 
strabismus  ;  external  or  divergent ;  superior  or  ascending  ;  inferior 
or  descending. 

The  indications  and  contra-indications  for  operating  are  to  be 
drawn  from  the  nature  of  the  causes  giving  rise  to  the  disease. 
We  must  only  operate,  when  the  strabismus  is  occasioned  by 
muscular  coutniction,  a  circumstance  which  it  is  easy  to  deter- 
mine by  closing  the  sound  eye,  and  making  the  affected  eye 
deviite  from  its  abnormal  direction.  This  movement  is  impos- 
sible in  cases  of  shortening  or  permanent  contraction  of  the 
muscle  ;  but  still  such  inability  to  move  the  eye  is  not  an  absolute 
contra-iudication,  for  it  must  be  detenuined  that  the  opposing 
muscle  is  not  paralysed.  Lastly,  we  should  not  think  of  operating 
when  there  are  amaurosis,  an  artificial  pupil,  specks  upon  the 
cornea,  a  tumoiu*  in  the  eye  or  orbit,  paralysis  of  the  third  or 
sixth  y>air  of  nerves,  or  symblepharon. 

"  When  the  affection  is  owing  to  paralysis  of  the  sixth  pair, 
the  eye  is  turned  inwanls,  and  cannot  be  directed  outwards.  It 
is  carried  in  an  opposite  directi(jn  in  the  case  of  paralysis  of  the 
third  nerve  ;  the  upper  lid  has  wholly  or  partially  lost  its  motor 
power  ;  and  there  is  at  the  same  time  double  vision. 

"  Old  men  and  young  children  ought  not  to  be  operated  upon  : 
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in  Uw  fonoec  cam,  becvne  h  >  mle  the  *fIeoted  e;«  Lm  b«oaiiie 
•o  wnk  tiutt  there  is  DO  hopa<rf  itiaoquiiingiftenrordiaufflciaiit 
power  to  perform  Its  fimctioiiB  ;  ud  in  tbe  woood  can,  beowue 
thme  often  nmajn  many  chutcea  of  afTectdng  a  cure  witliDut  an 
□pention."  (Deanume,  "Theoretical  and  Piaotical  Treatiae  on 
DiaeaaM  of  the  Sjm." 

Slmaitj/tr't  mdhad. — The  foUowing  is  the  simple  and  praciae 
deacription  which  the  author  gave  of  hit  opaiatjim  for  gpaaaiodic 
Etntdamua  in  1929  :— 

"I  doea  the  sound  eye  and  make  the  patient  more  the 
affected  eye  aa  far  as  poHBible  out  of  ita  abaomial  direction.  U 
the  Btinbiamue  ia  internal,  1  then  thniat  into  the  internal  bur- 
der  of  the  ocular  conjuoctiva  a  &ne  tenMnlom,  which  ahould  be 
entruated  to  an  intelligent  amiataDt,  who  takea  care  to  keep  the 
eye  outwarda.  Having  raiaed  the  conjunctiva  with  n  pair  of  for- 
cepa,  it  ia  to  be  twisted  with  a  cataract  knife  by  an  indaion  made 
in  the  direction  of  the  internal  angle,  and  tlie  outward  tiaction  of 
the  eye  ia  increaaed  until  the  internal  rectua  ia  brought  into  view  ; 
a  fine  probe  ia  thea  paned  beneath  it,  and  the  miucle  divided 
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the  upper  lid,  to  be  held  by  the  asalBtant  behind ;  while  the  da- 
preasioii  of  the  lower  lid  is  secured  by  another  assistant,  who  at 
the  same  time  keeps  hold  of  the  patient's  hands.  The  sound  eye 
is  to  be  kept  shut.  I  will  suppose  it  is  the  right  eye  which  squints : 
it  b  upon  that  eye  the  operation  is  most  simple  (Internal  Stra- 
bismus). The  operator  thrusts  a  small  sharp  tenaculum  into  the 
conjunctiva,  near  the  caruncula  lachrymalis,  and  draws  the  eye 
outwards ;  if  the  eye  resists,  a  second  tenaculum .  is  to  be  im- 
planted about  two  lines  from  the  cornea,  and  the  first  one  being 
confided  to  an  assistant,  the  operator  himself  takes  charge  of  the 
second.  The  conjunctiva  being  then  raised  into  a  fold  by  means 
of  the  two  tenacula,  the  surgeon  cuts  into  it  with  the  curved 
scissors,  and  exposes  the  muscle.  Then  the  scissors  are  aban- 
doned ;  a  hook  is  inserted  between  the  muscle  and  the  sclerotic  ; 
the  tenaculum  being  no  longer  necessary  to  retain  the  eye  in 
position,  is  disengaged,  and  the  hand  which  was  holding  it  seizes 
the  hook  beneath,  while  the  muscle  is  cut  through  with  the  same 
scissors  which  are  used  for  cutting  the  conjunctiva.  By  the 
section  of  the  muscle  the  eye,  freed  from  its  shackles,  immedi- 
ately resumes  its  normal  position.  A  little  ablution  with  cold 
water  in  then  all  that  is  required. 

"  To  operate  upon  the  left  eye  the  surgeon  passes  his  left  arm 
in  front  of  the  patient's  forehead,  and  with  his  hand  curved  from 
without  inwards  holds  the  tenaculum  which  is  inserted  in  the 
sclerotic  ;  the  assistant,  standing  behind  the  patient,  holds  the 
elevator  with  his  left,  and  the  tenaculum  with  the  other  hand." 
When  the  strabismus  is  slight,  Dieffenbach  has  proposed  to 
raise  vdth  the  ciurved  scissors  a  small  flap  of  the  conjunctiva, 
and  of  the  contracted  muscle.  Cullier  recommends  us  to  com- 
bine (joindre)  the  suture  with  the  excisum,  and  to  divide  the 
muscle  he  makes  use  of  the  boutonnds  eye-scissors. 

M.  PhiUips  excises  the  tendinous  portion  of  the  muscle. 
M.  Bonnet  raises  the  conjunctiva  with  forceps,  and  having 
divided  it,  cuts  the  muscle  with  a  small  scalpel  inserted  between 
the  muscle  and  the  sclerotic. 

M.  Velpeau  seizes  with  a  pair  of  claw  forceps  a  large  fold  of 
conjunctiva  along  with  the  insertion  of  the  muscle  into  the 
sclerotic.    The  surgeon  can  himself  hold  the  forceps  when  the 
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operatioa  ia  performed  upon  the  right  eye,  but  must  give  them 
ta  an  awistout  in  the  ca«e  of  the  left  eye.  A  second  pair  of  for- 
ceps BeiEBB  and  laiaea  a  fold  a.  little  distance  front  the  fint.  Itiig 
second  pair  of  forceps  is  entrusted  to  an  aasistant.  The  bridle 
between  the  two  instruments  id  then  eicisad  with  either  the 
Etraight  or  curved  scissors.  The  operation  ma;  be  finiihed 
with  one  snip  of  the  scissors. 

X.  Lnden  Bayer,  having  obaerved  that  after  the  perpendicular 
division  of  the  conjunctiva  the  csjiincula  lachiymaUs  becomea 
■unkeD  and  retracted,  propoees  to  make  the  incision  into  the  con- 
junctiva a  horizontal  one,  and  above  the  tranverse  diameter  of 

M.  SidUkifi  method.— M.  Sddillot  thus  deacribea  thia  method  : 
"  We  seize  the  conjunctiva  irith  a  simple  hook,  to  tuni  the  eye 
outwards,  in  the  esse  of  convergent  atrabismus.  A  tenaculum 
is  then  inserted  into  the  sclerotic,  a  Uttle  internal  to  the  cornea, 
vhich  is  taken  charge  of  b;  an  assistant,  while  the  surgeon  with- 
draws the  first.  R^ing  with  an  ordinary  pair  of  forceps  a  fold 
of  conjunctiva  a  little  inside  the  tenaculum,  we  divide  that  mem- 
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PLATE  XLI. 
OPERATION  FOR  CATARACT  BY  DEPRESSION. 

Iflg.  1. — Anterfl-posU'rior  section  of  the  eyeball. — ft,  cornea  ; 
c,  anterior  chamber  ;  rf,  iris ;  e,  crystalline  lens ;  /,  capsule  of 
lens ;  y,  vitreons  humour. 

Fig.  2. — Deprvm'wn  of  cataract. — First  stage  (right  eye). — 
fl,  a,  assistant's  fingers  raising  the  upper  lid  ;  h,  b,  operator's 
fingers  pulling  lower  lid  down ;  c,  instrument  held  in  left  hand 
and  passed  through  the  sclerotic.  The  operator's  thinl  and 
fourth  fingers  are  steadied  by  resting  on  the  cheekbone. 

Fig.  3 — Sam^  operation. — Second  stage. — The  needle,  a,  i» 
passed  between  the  lens  and  the  iris ;  the  concavity  of  its  point 
is  occupied  by  the  upper  edge  of  the  lens. 

Fig.  4. — Sanu  operation. —  Third  stage. — Depression. — The 
handle  of  the  needle,  a,  b,  being  raised,  the  point  is  lowered, 
and  presses  the  lens  down  into  the  vitreous  humour. 

Fig.  5. — Samf  operation  on  the  left  eye. — a,  position  of  the 
needle  in  the  first  stage  ;  ft,  in  the  second  stage ;  c,  in  the  third 
stage. 

Fig.  6. — Ileclination.—Tsi<(^  lens,  a,  is  displaced,  ft,  into  the 
vitreous  humour. 
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PLATE  XLn. 

CATABACT  AND  ABTinCIAL  PUPIL. 

I\g.  1. — EmtractioH  ^  the  eatta-aet. — FirHttage. — Inferior 
teraUrteni]/. — a,  a,  Bsaistant's  Gnfera  reiaing  the  upper  lid ;  b,  c, 
middle  and  index  flogen  of  opeiabn'  depressing  die  lower  lid ; 
d,  right  httnd  of  operator  holding  the  cataract  knife.  The 
Qgoie  repretents  the  inatmment  when  it  paaaei  oat  of  the 

f^.  2. — Ba/me  cperation. — The  inferior  flap  completed. 

Fig.  3. — Samei'peratitm. — Secondttage. — Opening  of  capsule 
by  cystot^me,  a. 

I}g.  4. — Samt  operation. — Third  ttof- — Expnl^onof  cata- 
racL  The  handle  of  an  inetnimeDt  presseB  lightl;  on  the  upper 
ltd,  while  the  operator  poshes  the  lower  lid  gentl;  upwards 
with  Mb  filler,  a. 

F\g.  G. — MngerarmtdHitl  Detmarrt*'  ring. — a,  tlie  ring ;  b, 
little  clAWB  which  are  fixed  into  the  tclerotic. 
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of  the    instrament  being  brought  out  below  forms  a  flap  of 
iris  and  cornea. 

Fig.  13. — Dttanhment  oj  irU — Scarpa*^  operation. — A  needle, 
a,  introduced  through  tbc  sclerotic,  detaches  the  iris  from  aboTe 
downwards. 

OPERATIONS  ON  THE  EYEBALL. 
Anatomy. 

We  shall  confine  ourselves  to  mentioning  and  shortly  de- 
scribing the  parts  forming  the  eyeball,  which  are  of  import- 
ance as  concerning  the  operations  performed  on  that  organ. 
Passing  from  the  circumference  of  the  organ  towards  its 
centre,  we  find  first — 

/i^  conjunctiva^  a  thin  vascular  membrane ;  which,  having 
lined  the  inner  surface  of  the  lids,  passes  over  the  eyeball  to 
invest  all  the  visible  parts  of  the  cornea  and  sclerotic.  At  the 
inner  angle  of  the  eye  it  forms  a  rather  deep  cul  de  sac  before 
passing  on  to  the  sclerotic. 

The  transparent  cornea  is  intimately  connected  with  the 
sclerotic.  It  is  formed  of  successive  layers,  between  which 
an  instrument  may  easily  slip,  if  not  introduced  with  deci- 
sion. It  is  hard  and  firm;  incisions  in  it  need  to  be  made 
with  very  sharp  instruments. 

The  sclerotic  stretches  from  the  nerve  to  the  cornea.  It  is 
white  and  tough,  resisting  and  elastic,  and  must  be  penetrated 
by  a  sudden  and  confident  movement,  the  point  of  the  instm* 
ment  being  perpendicular  to  the  surface.  The  muscles  of  the 
eyeball  are  inserted  into  it. 

The  choroid  lines  the  inner  surface  of  the  sclerotic,  and  is 
slightly  adherent  to  it.  The  membrane  is  composed  of  two 
distinct  parts,  the  inner  one  formed  entirely  of  pigment,  the 
outer  essentially  vascular.  Between  the  sclerotic  and  choroid 
the  ciliary  vessels  and  nerves  pass. 

The  long  ciliary  arteriet  are  internal  and  external,  passing 
forwards  between  the  choroid  and  sclerotic  in  the  plane  of  the 
transverse  diameter.  Henoe,  to  avoid  wounding  them,  it  is 
best  to  pierce  the  sclerotic  above  or  below  the  transverse  dia- 
meter of  the  ^ye, 

11 
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Between  tbe  aclerotic,  ehonid,  and  iris,  at  the  level  of  the 
margin  of  the  cornea,  is  tbc  greyub  ring  of  the  dliarj  body. 
It  ie  esaentiol!;  TuCnlar,  containing  also  a  network  of  nerroDs, 
besides  miiKiilar  flbrea.  lostrnroente  passed  into  the  eyehall 
should  keep  clear  of  Hub  structore.  The  eiliary  proeeuet' 
folds  formed  b;  the  inner  Ujer  of  the  choroid,  are  found 
behind  the  iris;  they  euiroond  the  lens,  and  aie  in  contact 
with  its  eqnatoT. 

The  irii,  the  diaphragm  placed  between  the  cornea  and  tbe 
lens,  dividea  the  front  part  at  the  eye  into  two  chambers — the 
anterior  between  itself  and  the  cornea  ;  the  poatcrior  between 
itself  and  the  lens.  The  lens  and  the  iris  are  in  contact, 
hence  the  passage  of  an  instnunent  between  the  iris  and  lens 
is  dangerons  to  both. 

These  two  chambers  commonicate  by  the  pupil,  a  circnlar 
opening  placed  in  the  centre  of  the  iria.  Tbe  outer  margin  of 
the  iris  a  connected  with  the  ciliary  circle.  The  iris  floats 
freely  in  the  eye,  directly  the  pressure  of  the  fluids  keeping  it 
in  place  is  distorbed.     Core  is  necessiuy  to  avoid  wounding 
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ciliary  processes,  serves  to  keep  the  lens  in  place.  The  opera- 
tion when  performed  in  cases  of  "general  cataract,"  yiz., 
declination  of  the  lens  and  capsule  together,  is  rendered  very 
difficult  by  these  adhesions.  In  cases  of  milky  or  lenticular 
cataract,  it  is  only  necessary  to  lacerate  the  capsule,  to  allow 
the  escape  of  its  contents. 

Behind  the  lens  is  the  Htreoiis  body,  the  gelatinous  mass 
which  fills  the  posterior  four-fifths  of  the  eyeball.  An  exceed- 
ingly thin  membrane  (the  hyaloid  membrane)  envelopes  the 
vitreous  body,  and  by  its  numerous  processes  encysts  the  sub- 
stance, in  cells  of  various  sizes  and  shapes.  In  the  operation 
of  declination  it  is  often  necessary  to  rupture  some  of  these 
partitions  with  the  needle. 

Catabact. 

Cataract  is  total  or  partial  opacity  of  the  crystalline  struc- 
tures. Their  physical  characters  serve  to  show  that  there  are 
many  kinds  of  cataract.  We  will  only  mention  such  of  these 
characters  as  help  us  in  the  choice  of  operative  methods. 

As  regards  its  locality,  opacity  may  affect — 1.  The  enclosing 
membrane,  as  in  capsular  cataract,  2.  MorgagnVs  hnmoury 
as  in  "  milky  cataract."  3.  The  lens^  as  in  lenticular  cataract. 
4.  The  lens  and  capsule,  as  in  capsulo-lenticular  cataract. 

Cataracts  may  be  hard,  soft,  or  liquid.  Lenticular  cataracts 
are  usually  hard  and  dull ;  they  are  often  seen  in  old  people, 
and  extraction  is  the  only  treatment. 

Capsular  cataracts  are  soft,  and  clearer  than  the  last.  Milky 
cataracts  are  fluid,  with  less  opacity  in  the  upper  segment 
than  in  the  lower  segment,  the  opaque  particles  sinking  by 
their  weight.  Soft,  fluid  cataracts  are  easily  re-absorbed,  and 
therefore  are  those  to  which  the  operations  of  reclination  and 
of  solution  are  applicable.  Young  subjects  are  specially  liable 
to  this  form ;  in  time  the  opacity  affects  the  lens,  so  that  it  is 
advisable  to  treat  congenital  cataracts  in  infancy. 

The  depth  of  the  cataract  is  shown  by  the  amount  of  shadow 
cast  on  the  lens  by  the  iris.  In  capsular  cataract  the  shadow 
is  least  developed,  and  when  quite  absent,  it  is  presumable  that 
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there  are  adhesioDS,  or  contact  of  the  iiiB  ■niib  the  bTpertroptiied. 
or  diBpUced  lens  and  capsale.    ' 

IndicatUrtu  for  Bperation. — The  general  conditioiiHof  roccesB 
are  the  follow!  tig: — Satisfactory  general  state  of  heilth;soiind- 
neseof  theeye;  absence  of  the  slightest degreeof  Inflammation 
in  any  one  oE  thetisaues:  clearness  of  cornea;  mobility  of  papil; 
non-adhedoD  of  Iris ;  sensitiTeneBB  of  reUna ;  matorit;  of  the 
cataract,  aa  e«tsbllBhed  by  complete  lossof  sight;  patiently  to 
wait  till  both  eyea  are  affected  by  cataract,  eo  aa  not  to  com- 
promise the  sound  eye  by  unforeseen  and  often  grave  accidents 
which  may  follow  the  operation  on  the  diseased  eye ;  early 
operationa  on  infants;  tarourable  climate. 

EiceasiTe  beat  or  bitter  cold  are  alike  injnrions. 

Methodb  op  Operatimq. 

Cataract  operations  are  designed  to  reinoTe  from  the  pnpil 
any  opaqne  body  which  prevents  the  rays  of  light  from 
reaching  the  retina.  The  numeroos  procedotes  derised  to  ac- 
complish this  result  can  be  claasified  under  three  heads : 
■  Jiicliiuition  or  Bmreiiiii'ii—tiie  omcJtT  ifl  onlv  displaced; 
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first  and  middle  fingers.  This  elevation  requires  great  delicacy, 
as  no  compression  must  be  exerted  on  the  globe  of  the  eye  ;  and 
yet  it  is  most  important  that  the  lid  should  not  slip  and  encum- 
ber the  surgeon's  instruments  during  the  operation.  Thus  it 
will  be  well,  according  to  M.  Desmarres,  to  chalk  the  tips  of 
the  fingers  that  the  lid  may  not  slip.  The  means  for  steadying 
the  lids  indicated  for  strabismus  may  also  be  made  use  of. 

If  the  surgeon  is  ambidextrous,  he  can  operate  on  either  eye 
without  change  of  position ;  but  in  the  opposite  case  it  will  be 
necessary  for  him  t<)  stand  behind  the  patient  if  he  is  operating 
on  the  right  eye. 

For  fixing  the  eye.  a  little  double  hook  may  be  inserted  into 
the  sclerotic;  but  most  commonly  the  operator  obtains  the 
necessary  immobility  by  means  of  the  first  two  fingers  of  the 
disengaged  hand ;  the  first  finger  depressing  the  lower  lid, 
while  the  ring  finger,  placed  higher  and  farther  inwards  near 
the  lachrymal  caruncle,  exerts  gentle  pressure  outwards  on 
the  globe.  On  this  finger  Desmarres  wears  a  ring,  to  which 
are  attached  two  little  points,  or  claws,  which  he  fixes  in  the 
sclerotic  (Plate  XL.,  fig.  5). 

§  1.  Drpretrion. — This  is  performed  with  cataract  needlea 
Scarpa's  needle  is  more  bent  than  Dupuytren's,  and  has  a  pro- 
jecting ridge  on  the  concavity,  which  enables  the  operator  to 
give  more  force  to  the  point  of  the  instrument,  but  is  incon- 
venient as  being  more  likely  to  break  up  the  lens  when  the 
needle  is  pressing  on  the  cataract  to  depress  it. 

Dupuytren's  needle,  flatter  and  smaller  at  the  point,  has  a 
conical  stem,  which  fills  up  exactly  the  wound  by  which 
it  is  passed  in ;  this  renders  the  vitreous  less  likely  to  escape. 
The  handle  of  these  needles  is  marked  with  a  little  black  spot, 
showng  the  convexity  of  the  point,  and  serving  as  a  datum 
while  moving  the  instrument  within  the  eye. 

Depression  may  be  performed  by  penetrating  the  sclerotic, 
called  gclerotieonyxU,  or  the  cornea,  keratonyxU.  There  are 
varieties  of  these  principal  operations. 

a. — Scleroticonyxis  {left  eye), 

Firtt  ttaye. — Puncture. — Left  eye. — The  operator  lowers  the 
under  lid  and  fixes  the  eye  with  the  first  two  fingers  of  the 
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>''!rr.;l  ii\  j'._,  t'l  ^',,  inch  iii.'ii'M'l  !:ii'  I  rar'-^pafciit  rorin': 
to  ^j  inch  below  its  equatur.  A  }»uiu'tui<j  closer  to  t 
risks  wounding  the  iris  and  ciliary  body  ;  if  farther 
cornea,  there  is  danger  of  piercing  the  lens,  and  thv 
the  withdrawal  of  the  needle  behind  the  iris  more 
Lastly,  in  puncturing  below  the  equator,  we  avoid  t 
artery  which  runs  at  this  level  between  the  chc 
sclerotic.  The  puncture  should  be  made  by  one  move 
boldly,  for  at  this  moment  patients  often  start  bacl 
place  the  needle. 

Second  stage. — Pauage  of  the  needle  between  the  iri 
— The  needle  passed  through  the  sclerotic  is  withdi 
carefully,  until  only  the  curved  part  is  left  inside 
Then  the  first  movement  of  rotation  imparted  by  ihi 
the  handle  of  the  instrument  turns  the  concavity  of 
backwards,  and  brings  the  convexity  forwards ;  the 
acts  as  guide  in  this  manoeuvre.    At  the  same  time, 
movement,  combined  with  the  first,  the  handle  of  the 
is  slightly  raised  and  drawn  towards  the  temple,  t 
point  passing  round  the  lower  edge  of  Uie  lens,  witho 
it,  can  be  placed  between  the  lens  and  iris.    Conta 
sion  between  these  structures  render  this  manceu 
«»«»«f.  dAlicacv.    The  needle,  now  in  a  horizontal 
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the  operation.  The  diyision  of  the  capsale  is  effected  with  the 
edge  of  the  needle,  which  is  made  to  pass  with  a  to  and  fro 
movement,  first  upon  the  lower  and  then  the  upper  capsule. 

Fourth  gtage. — Displacement  of  the  cataract, — The  capsule 
being  divided,  the  concavity  of  the  needle  is  applied  to  the 
upper  margin  of  the  lens,  and  by  a  careful  see-sawing  move- 
ment, in  which  the  handle  is  raised  and  carried  forwards,  the 
lens  is  pushed  downwards  and  outwards  into  the  vitreous.  The 
needle  is  held  in  this  position  for  eight  or  ten  seconds.  The 
displacement  must  be  effected  gently,  that  the  lens  may 
not  rise  over  the  needle,  which  might  lodge  it  in  the  anterior 
chamber.  If  that  accident  should  happen,  the  lens  must  be 
speared  with  the  needle  and  carried  back  through  the  pupil ; 
and  if  that  attempt  should  fail,  the  cornea  must  be  cut  through, 
to  allow  the  lens  to  escape. 

To  obviate  this  difficulty  M.  Gerdy  has  devised  a  needle 
whose  point  is  made  to  bifurcate  after  it  has  been  introduced 
— the  two  branches,  embracing  the  lens,  enable  the  operator  to 
gain  a  better  hold  and  to  conduct  it  safely  to  the  lower  part 
of  the  eye. 

h. — Ileclinat'wn  is  only  a  modification  of  the  last  stage  of  the 
above.  The  needle  pushes  the  lens  down  and  backwards  in  the 
vitreous,  and  then  lays  it  fiat,  so  that  the  anterior  surface  is 
upwards  (Plate  XLI.,  fig.  6).  This  kind  of  depression  is  applica- 
ble to  soft  cataracts,  when  the  capsule  and  lens  are  displaced 
together.  After  the  displacement  it  often  happens  that  the 
flai)e  of  the  capsule,  or  the  fragments  of  the  lens,  separated  by 
the  pressure  of  the  needle,  float  in  the  centre  of  the  eye. 

These  must  be  separately  attacked  and  dispersed  in  the 
humours  to  favour  their  absorption.  This  will  prevent  the  for- 
mation of  secondary  cataracts,  which  often  result  from  the 
reunion  of  the  flaps. 

c. — Laceration  is  especially  applicable  to  soft  liquid  cata- 
racts. In  this  operation  the  capsule  is  torn,  and  its  fluid 
contents  escape  into  the  humours  of  the  eye,  there  being 
absorbed.  If  the  cataract,  though  soft,  is  capable  of  being 
separated  into  pieces,  these,  by  reduction  in  size,  will  be  more 
easily  affected  by  the  humours. 
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In  the  caw  of  ceUracta  which  adhere  to  the  vnt,  it  will  be 
neceBsaiy  to  limit  the  laceration  to  the  field  of  the  pa[dl.  This 
operation  is  performed  with  a  little  hook  slipped  flat  between 
the  capsule  and  iris ;  when  opposite  the  pupil  the  hook  is 
turned  towards  the  capsule  and  divides  it  bj  radiating  lines. 

d. — SKetion  is  onlj  applicable  to  fluid  catsntcte.  Langiei 
pasBes  into  the  lens  a  hollow  needle,  which  has  an  aspirating 
opening  near  its  point  The  needle  is  mounted  on  a  little  ex- 
banating  sfringe,  which  extracts  the  cataractous  Snid. 

Jilanchet  naee  a  bollow  needle,  which  is  furnished  with  an 
elastic  india-rubbei  ball  instead  of  a  syringe,  to  exert  suction. 

Petit,  Hrrein,  and  Barren  hare  attacked  the  lens  from 
behind,  dividing  the  capsule ;  the  lens  alone  was  depressed, 
the  anterior  lajer  of  capsule  being  left  in  place. 

BreUmruau  and  Velpeaa,  having  passed  the  needle  through 
the  sclerotic,  fieelj  divide  the  hjaloid  cellules  before  passing  the 
instnunent  over  the  edge  of  the  lens,  thus  preparing  the  waj 
bj  which  the  lens  is  to  descend  into  the  vitreoos. 

Bergeron  and  Guirand  detach  the  lens  all  roond  from  the 
vitreous,  then,  having  separated  it  from  the  ciliarj  processes, 
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throagh  the  cornea,  is  only  now  employed  in  those  rare  cases 
where  the  eyes,  deep  in  the  sockets  and  very  mobile,  cannot 
be  easily  8teadie<l.  All  the  movements  of  the  nceille  take  place 
in  the  pupil,  the  e<lgcs  of  which  are  constantly  fretted,  while 
the  loss  of  the  acjueous,  the  passage  of  the  lens  into  the 
anterior  chamber,  cicatrices  in  the  cornea,  etc.,  are  serious 
accidents,  and  the  ojKiration  being  difficult,  they  have  long 
since  led  to  the  abandonment  of  keratonyxis  in  most  cases. 

J'^irst  stage, — Piuwture  will  probably  lead  to  an  opaqae 
cicatrix,  so  that  it  should  always  Ik)  matle  towanls  the  peri- 
phery, and  preferably  in  the  lower  segment.  If  there  were 
already  an  opa<iue  spot,  that  should  be  chosen  for  the  needle 
wound.  The  instrument  is  to  he  introduced  'v^'ith  the  edges 
upward  and  downward,  so  as  to  make  a  little  vertical  incision. 

Second  stage. — Depression  or  lareratlon. — llie  jx^int  of  the 
needle  being  well  in  the  anterior  chamber,  a  rotatory  movement 
brings  its  concavity  towards  the  lens.  The  capsule  is  to  be 
divided  as  usual,  then  the  flat  of  the  needle  being  carried  above 
the  lens,  it  is  Ut  W  pn*<hed  down  into  the  vitreous  by  a  lever 
movement,  raising  the  handle  of  the  instrument  and  passing  it 
inwards. 

In  laceration,  the  lens  is  pierced,  and  division  of  its  sub- 
stance is  attempted  by  rotating  the  needle  rapidly.  Central 
laceration  by  keratonyxis  is  alone  practicable  when  cataracts 

adhere  to  the  iris. 

2.   Extraction. 

The  expulsion  of  a  cataract  may  be  effected  through  a 
corneal  wound  (keratotomt/)^  or  a  sclerotic  wound  {sclerotomy), 
A  cataract  knife,  or  keratotome,  to  cut  through  the  cornea ; 
a  needle  or  a  cystotome  to  divide  the  capsule ;  a  little  scoop, 
ocular  forcep*!,  and  tine  scissors,  complete  the  apparatus. 
Wenzel's  knife  is  lancet-shaped,  and  is  convenient  for  incising 
the  cornea  and  the  capsule  at  the  same  time,  but  it  is  incon- 
venient, as  not  tilling  up  the  wound  made  in  the  cornea, 
which  favours  the  escape  of  the  aqueous.  lUchter's  knife, 
more  commonly  used,  has  a  short  triangular  blade,  which 
exactly  fills  up  the  corneal  wound.  The  shortness  of  the 
blade  lessens  the  risk  of  woundng  the  inner  angle  of  the  eye* 
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The  ralee  for  attention  to  the  genenLl  be»lth  gfren  In  tieatttig 
of  depresedoa  ore  equally  applicable  to  keratotomy . 

The  utcision  in  the  cornea  forms  a  flap  which  may  be 
inferior,  oblique,  or  saperior — the  three  -rarietisa  are  called 
inferior,  obliqoe,  or  Baperior  keratotomj. 

Ii^arv>r  iuratetimy  (Plate  XLIL,  fig*.  1,  2,  8,  4).  HrH 
ttage — InoiniM  of  aomea  (fig,  1). — The  point  of  tiie  inslru- 
ment  is  brought  againxt  the  cornea  at  the  level  of  its  equa- 
tor at  ^  to  ^V  'Dcb  in  front  of  the  acterotic ;  a  sharp  and 
decided  puncture  la  made  into  the  anterior  chamber,  then  a 
pause  ia  made  to  ascertain  that  the  irie  ia  not  woaoded, 
after  which  the  handle  iB  carried  backwards  a  little  and 
the  point  is  pushed  from  without  inwards,  in  the  equator 
of  the  globe,  until  a  counter-opening  of  exit  is  made  exactly 
oppogite  the  point  of  entrance  ;  the  blade  of  the  inatmment  ia 
to  be  kept  parallel  to  the  plane  of  the  iris  all  the  while. 
When  the  point  has  passed  from  one  side  to  the  other  of  the 
cornea,  the  knife  is  to  be  handled  most  gently,  without  any 
sudden  moTemeat,  that  the  fiap  ma;  be  cut  with  ite  edges 
exactly  parnlUl   to   tlic  bur'lur  ot  Ihu  s^'IltoIu'.     Tixi 
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this  does  not  happen,  it  is  enough  to  press  the  finger  or 
handle  of  a  knife  on  the  upper  lid,  when  the  lens  will  pass 
through  the  pupil  into  the  anterior  chamber  and  slip  out 
through  the  corneal  wound.  The  escape  of  the  lens  can  be 
further  assisted  by  double  pressure :  one  finger  on  the  upper 
and  one  on  the  lower  lid.  There  are  sometimes  fragments  of 
the  lens  or  capsule  remaining  in  the  pupillary  field :  these  must 
be  removed  with  fine  forceps  or  a  curette,  lest  secondary 
cataracts  should  be  formed. 

Oblique  keratotamy. —  WenzeVa  operatwn  (fig.  6). — The  point 
of  the  knife  is  to  enter  the  cornea  at  the  middle  point  of  the 
outer  and  upper  fourth,  and  to  make  exit  at  the  centre  of 
the  inner  and  lower  fourth.  This  form  of  operation  is  more  diffi- 
cult than  the  last ;  but  the  cicatrisation  of  the  wound  is  more 
rapid,  the  lower  lid  is  less  likely  to  catch  under  the  fiap,  and 
there  is  less  risk  of  wounding  the  nose  and  internal  caruncle 
when  making  the  corneal  wound. 

Superior  keratotomy. — Richter^  Wenzel,  and  Jaeyer^s  opera- 
tiotut  (fig.  7). — This  is  performed  just  like  the  oblique  and 
inferior  operations.  The  base  of  the  flap  corresponds  with 
the  equator  of  the  cornea,  and  its  free  edge  is  upwards.  The 
difficulty  of  this  procedure  is  greater  than  that  of  the  two  pre- 
ceding operations ;  but  it  has  the  advantage  of  less  frequently 
allowing  the  aqueous  to  escape.  Cicatrisation  is  rapid,  the  flap 
being  supported  by  the  upper  lid. 

Fumari's  operation. — Furnaii  uses  a  double-edged  knife, 
ending  in  a  point  slightly  curved  on  the  flat,  which  is  em- 
ployed for  opening  the  capsule.  The  anterior  chamber  is 
opened  at  one  side  by  the  knife,  with  which  the  capsule  is 
then  incised ;  then  by  the  corneal  wound  a  pair  of  fine  forceps 
is  passed  in,  the  lens  seized  and  removed  (Plate  XLII. 
figs.  8,  9). 

Sclerotomy. — Proposed  by  Bell,  but  abandoned.  An  in- 
cision was  made  in  the  sclerotic,  through  which  forceps  were 
introduced  and  the  lens  removed.  But  this  proceeding  endan- 
gers wounding  the  ciliary  arteries,  evacuating  the  vitreous,  and 
causing  choroiditis,  retenitis,  etc. 
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3.  Ti^  mixed  opffratian  (_Qvadri). 

It  conaietg  in  passing  a  needle  throagb  the  sclerotic,  with 
which  the  lens  is  broken  np;  fine  lorceps  are  then  introdoeed 
through  a  corneal  waand,  the  capsule  is  divided,  and  the  pieces 
of  lens  removed.    This  operation  is  almost  abandoned. 

OPERATIONS  FOR  ARTIFICIAL  PUPIL. 

Chceelden  first  made  an  artificial  popil  in  17Z8,  mnce  which 
the  operation  has  undergone  man;  modifications.  The  fact 
is  accounted  for  bj  the  nnmber'of  different  conditions  calling 
for  this  treatment.  The  surgeon  will  be  guided  in  his  choice 
of  operation  bj  the  afieclion  be  baa  to  treat, 

Tbe  various  operations  may  be  placed  in  four  classes:—!. 
Incision  of  iris,  ojirideiinny ;  2.  Excision,  or  iridectomy ;  3. 
Separation  from  ita  border,  or  coredialyMia ;  1.  Displacement 
if  the  pQpil,  OT  eerectapy. 

For  preliminary  treatment,  and  portion  of  tbe  patient, 
■.urgeon,  and  asaiatanta,  see  tbe  chapter  on  Cataract  Operationa. 
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that  the  incisions  made  by  Janin*s  method  have  the  same 
tendency  to  close  as  those  of  other  surgeons. 

Comj?ound  iridotomy. — Whatever  the  method  used,  simple 
incision  of  the  iris  is  almost  always  followed  by  union  of  the 
edges  of  the  wound.  To  remedy  this  fault,  surgeons  employ 
a  mixed  operation.  Q-uerin's  vhethod, — To  combine  the  advan- 
tages of  the  two  preceding  operations,  Guerin  opened  the 
cornea  as  the  first  step,  and  made  a  crucial  incision  (perpen- 
dicular and  horizontal)  in  the  iris.  Jflajani  operated  in  the 
same  way.  Mannoir  also  cut  through  the  cornea  at  the  outset ; 
then  with  bent,  fine  scissors  he  cut  a  triangular  flap  in  the 
iris,  having  its  point  at  the  centre,  and  its  base  at  the  circum- 
ference. Carron  du  Villars  used  Maunoir's  operation,  but  not 
his  scissors,  preferring  scissors  with  a  spring  to  keep  them 
open.  This  is  a  great  help.  Velpeau  (Plate  XLII. ,  fig.  12) 
uses  a  narrow  knife,  double-edged,  and  resembling  the  *'  ser- 
penfs  tangve''  lancet.  The  knife  is  introduced  through  and 
across  the  cornea  ;  the  point  pierces  the  iris  backwards,  enter- 
ing the  posterior  chamber,  then,  after  its  horizontal  course  has 
continued  for  three  or  four  millimetres,  the  point  is  brought 
again  through  the  iris  (this  time  forwards).  The  knife,  being 
brought  out,  cuts  a  flap  of  iris,  which  rolls  itself  up  and  soon 
disappears,  leaving  a  triangular  puplL 

Eemarks. — Iridotomy  is  generally  easily  and  rapidly  per- 
formed ;  there  is  less  fear  of  inflammatory  accidents  than  in 
other  methods ;  but  it  is  unreliable,  the  reunion  of  the  edges 
of  the  wound  rendering  the  operation  useless.  The  same 
remark  holds  good  with  the  mixed  operation  in  some  instances. 

Excision  of  the  iris  {iridectomy). 

WenzeTs  operation  (Plate  XLII.,  fig.  12)  only  differs  from 
Velpeau's  operation  (described  above)  in  that  Wenzel  cuts  off 
and  removes  the  little  triangular  flap  which  Velpeau  cuts  and 
leaves  in  the  eye.  Sahatier  made  a  corneal  flap  as  in  cataract, 
drew  the  iris  eut  through  the  wound,  and  cut  off  a  portion  wiDh 
scissors  curved  on  the  flat  Mulder  first  made  a  crucial  in- 
cision in  the  iris  (Plate  XLII.,  fig.  10),  and  then  with  scissors 
cut  off  each  of  the  triaogular  flaps.  Phytick  used  forceps  with 
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B  punching  blftde.  One  of  the  blades  Ib  puled  bdiind  the  irij, 
the  other  in  front;  when  closed  the  forceps  will  cat  ont  a 
circDlsT  piece  of  iris.  Zerey  d'Etoilei  operates  'on  the  iris  in 
Mtu,  neing  a  little  instrament  whose  mechanism  reeemblee  that 
of  the  tonsillotOme.  A  little  tnmijig  hook  seises  the  Iris  and 
draws  it  tietween  two  rin^  which,  sliding  one  on  the  other, 
cut  oB  the  seited  portion  of  iris.  S»er  makes  a  small  indsion 
in  the  cornea,  through  which  he  passes  a  small  hook ;  with 
this  he  seizes  the  iris  and  brings  it  ont  throagh  the  wound, 
and  cuts  oS  a  suitable  portion  with  the  scinors.  This  latter 
mode  ot  operation  has  been  modified  bj  €Hbi«»  and  others. 
Deimarret  pierces  the  cornea  with  eye  forceps,  draws  ont  a 
portion  of  irij,  and  cuts  it  oS. 

Benarkt. — Iridectomy  has  the  simple  adrantage  over  in- 
cision that  Tcclosure  of  the  popil  is  not  likely  to  follow ;  but 
it  is  more  difficult,  requiring  much  eadorance  on  the  part  ot 
the  patient,  and  much  confidence  and  steadinen  of  hand  on 
the  sorgeon's  part. 


Tearing  qf  fhe  irit  {eortdialj/tU), 
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LangenhecKi  operation  adds  enclosure  in  the  corneal  wound 
to  separation.  An  opening  t^  to  ^  inch  in  length  is  made 
in  the  cornea  with  an  ordinary  keratotome,  through  which  is 
passed  a  small  hook  enclosed  in  a  movable  sheath;  the  hook 
is  disengaged,  made  to  seize  the  iris  and  draw  the  separated 
flap  into  the  corneal  wound,  where  it  forms  adhesions  which 
prevent  the  newly-made  pupil  from  closing.  Jun^herty  Q^nxfe^ 
and  Reuenger  have  altered  the  instrument,  but  retain  the 
operation. 

Luzardi  devised  an  instrument  consisting  of  two  sliding  bars, 
kept  together  by  a  spring.  The  needle  is  easily  passed  into 
the  eye,  through  the  cornea  or  sclerotic,  no  incision  having 
been  previously  made ;  when  it  has  reached  the  iris,  one  of 
the  bars  of  the  instrument  is  drawn  back,  which  exposes  the 
hooked  extremity  of  the  other  bar,  and  the  iris  is  seized  with 
this  latter  ;  a  spring  sends  back  the  sliding  bar,  which  secures 
the  iris  on  its  hook  and  enables  it  to  be  drawn  into  the  wound. 

Donegana  adds  incision  to  separation.  A  little  falciform 
needle,  the  concavity  sharp,  is  introduced  through  the  cornea 
or  sclerotic ;  the  iris  is  separated  with  the  blunt  convex  margin, 
and  cut  through  to  the  centre  with  the  concave  edge. 

HuquieTy  having  noticed  that  the  iris  when  detached  is 
hard  to  incise  properly,  yielding  before  the  instrument,  begins 
by  cutting  from  the  centre  outwards,  and  then  separates  each 
of  the  lips  of  the  wound. 

Remarks. — All  operations  by  scleroticonyxis  expose  the  lens 
to  danger;  further  the  needle  hidden  by  the  iris  is  guided 
with  difficulty,  and  may  be  misdirected.  In  operating  by 
keratonyxis  these  dangers  are  avoided,  and  all  points  of 
the  circumference  of  the  iris  are  easily  approached. 

Separation  alone  is  not  always  successful  for  any  length  of 
time :  the  separated  iris  may  unfold  and  obliterate  the  new 
pupil.  It  is  therefore  best  to  enclose  the  separated  iris  in  the 
external  wound.  Langenbeck  and  Luzardi' s  operation  arc 
suitable  to  the  great  majority  of  cases.  The  process  of  de 
tachment  is  especially  adapted  to  all  cases  where  the  iris 
adheres  to  the  capsule,  where  there  is  anterior  synechia,  or 
where  there  is  extensive  corneal  opacity. 
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J>uplacrment  ^  the  luiturtU  pupil  (eorectopjf). 

This  operation  19  applicable  to  cases  in  whicli  tbe  pnpil  is 
Teiled  by  a  central  nebala  of  the  cornea.  The  end  in  riew  is 
plncing  the  pcpil  behind  a  clear  part  of  tbe  cornea. 

Adami  made  &  little  incision  in  the  cornea,  into  which  he 
drew  the  edge  of  the  iris,  in  order  to  displace  the  papil. 
When  healing,  the  corneal  wound  formed  adhesions  which 
kept  the  papil  in  its  new  position.  Himly  performed  a 
similar  operation. 

6uepi*  atid  I>e»maTret  have  devised  a  Idnd  of  punch  which 
takes  a  small  piece  out  of  the  cornea,  into  which  the  iris 
prolapses  if  it  does  not  take  the  required  position  of  itself ;  a 
little  presgnre  on  the  eye  will  cause  it  to  do  bo.  As  the  cor- 
neal woond  heals,  the  iris  is  maintained  in  its  new  position. 

Bemarki. — Corectopy  is  easily  performed,  and  is  less  liable 
to  cause  infiammatbns  than  the  other  methods.  Bnt  it  is  not 
applicable  to  cases  in  which  the  popil  or  iris  has  undergone 
any  morbid  cbai^. 
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opaque  spot,  or  even  around  the  whole  cornea,  obliquely 
through  half  the  thiclcness  of  the  cornea.  The  little  circular 
flap  thus  formed  was  then  dissected  off. 

The  Seton, — Pellier,  and  Delarne  have  published  some  ob- 
serrations  made  by  them  on  the  results  of  passing  a  thread  be- 
tween the  layers  of  the  cornea,  by  means  of  a  fine  flat  needle. 
It  was  exceedingly  difficult  to  accomplish,  and  full  of  danger ; 
and  though  successful  in  some  cases,  has  been  abandoned,  as 
have  also  trephining,  and  resection  of  the  opacity. 

Abrasion  of  the  cornea. — This  operation,  which  replaces  an 
opacity  by  an  ulcer,  is  condemned  by  most  surgeons.  Mal- 
gaigne  employed  it  successfully  in  the  case  of  his  daughter. 
Yot  it  should  only  be  tried  when  the  sight  is  quite  lost,  and 
then  not  until  all  other  means  have  failed. 

The  lids  being  separated,  and  the  eye  fixed  either  with  for- 
ceps or  hooks  fixed  into  the  sclerotic,  the  operator  holds  the 
cornea  with  mouse-toothed  forceps,  and  raises  the  superficial 
layer  with  a  cataract  knife.  In  this  tedious  and  painful  opera- 
tion the  anterior  chamber  is  often  wounded.  It  should  be 
reserved  for  the  metallic  stains  produced  by  the  excessive  use 
of  badly  prepared  coUyria  containing  lead  or  silver. 

Ptbbygium  and  PANNUa 

The  former  is  a  kind  of  excrescence  appearing  on  the 
cornea,  almost  always  of  a  triangular  form,  seated  in  the 
inner  angle  of  the  eye.  The  latter,  of  no  regular  form,  may 
appear  in  any  part  of  the  cornea;  the  same  operative  mea- 
sures are  applicable  to  both  forms  of  disease. 

The  little  outgrowth  is  seized  with  a  double  hook,  or  with 
rat-toothed  forceps,  and  is  cut  off  with  a  fine  scalpel,  or  with 
scissors  curved  on  the  flat ;  nitrate  of  silver  is  then  applied  to 
the  wound.  These  affections  often  recur,  and  are  apt  to  leave 
an  opaque  spot  on  the  cornea  after  their  removal. 

Hypopyon. 

Accumulations  of  pus  in  the  anterior  chamber  are  soon 
reabsorbed  in  most  cases,  so  that  an  operation  is  rarely 
called  for.    If  it  should  be  necessary,  puncture  of  the  cornea 

12 
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is   performed  with  a  simple  cataract   knife  at  the  lowest 

AODTX   PHLXaVON. 

la  cases  of  this  disease,  the  pain  caoaed  bj  pnnilent  accii- 
mnlation  becomes  intolerable,  and  an  outlet  must  be  made 
for  the  fluid.  Scarpa  cut  tfae  coraea  at  ita  centre,  and  raised 
a  circnlar  Qap — a  tedious  process.  It  is  better  to  open  the 
cornea  at  its  lowest  point,  bj  a  straight  iucition  with  a 
cataract  knife.  There  is  then  a  chance  of  preserring  the 
transparency  of  some  part  of  the  cornea. 

H  YSBOPaT  BiJMlA. 

ma;  distend  the  ocolar  globe  to  sach  a  degree,  or  be  at- 
tended bj  such  intense  inflammation,  that  it  calls  tor  punc- 
ture. The  liquid  maj  be  partly  or  wholly  let  ont,  by  making 
an  inciaiou  through  the  cornea  or  sclerotic.  Deamaires,  for 
puncturing  the  sclerotic,  makes  nse  of  an  instniment  like 
a  short  lancet,  having  near  the  point  two  shoulders,  which 
prevent  the  blade  from  entering  too  deeply.    Tho  blade  has 
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If  the  lids  are  to  be  removed  with  the  ball,  the  first  incisions 
must  be  carried  through  them  and  not  through  their  mucoos 
lining. 

When  no  tumour  is  connected  with  the  eye  the  incision  in 
the  lids  is  unnecessary.  The  conjunctiva  should  be  carefully 
dissected  up  from  the  globe  in  order  to  cover  the  stump ; 
then,  seizing  the  eye  with  the  hook,  or  forceps,  cut  through 
the  muscles,  either  with  the  curved  scissors  or  with  the 
bistoury,  finally  severing  the  optic  nerve. 


Fitting  an  Abtipicial  Eye. 

The  stump  left  after  an  extirpation  having  completely 
healed,  a  well-fitting  enamel  eye  is  obtained.  The  upper  lid 
is  raised  while  the  most  convex  part  of  the  enamel  eye  is 
passed  underneath  it ;  then  the  lower  lid  is  drawn  down  till 
the  lower  edge  of  the  eye  slips  over  it.  It  should  not  be 
left  in  place  for  a  long  time  at  first ;  the  stump  becomes  in 
time  accustomed  to  its  presence.  If  the  orbit  holds  it  too 
loosely,  it  must  be  replaced  by  a  larger  one. 

The  enamel  eye  is  removed  by  means  of  a  blunt  gold  or 
silver  probe  bent  into  a  hook ;  the  instrument  is  passed  be- 
tween the  eye  and  the  lid  (drawn  down  at  the  time)  ;  a  gentle 
lever  movement  raises  the  eye  and  makes  it  gHde  out  of  the 
orbit. 
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PLATE  ILin. 
OPBEATIONS  ON  THE  EAB. 

Fig.  1. — &otitm  thiHvint  tMe  (aitgalar)  relatina  diraettBit  of 
th^  ButtaekuiH  tube  and  axtemal  avditvry  pottage. — a,  inferior 
turbinated  bone ;  b,  middle  torbinated  bone  ;  o,  opening  of  tbe 
Euatachian  tube  at  the  level  of  tbe  attachment  of  thJa  lower 
bone ;  d,  first  angle  in  the  Suatachian  tabe  which  from  tbie 
point  tnraB  more  directlj  outwards;  e,  meoibnuia  tympani ; 
/,  external  anditorj  canal,  which,  paasii^  frOm  within  oat- 
wards,  completes  in  the  homontal  plane  the  am  ol  the  conree 
ol  the  Eustachian  tabe ;  g,  intenui]  carotid. 

I\g.  2.—Petf<>ratim  if  the  lebtOe  if  t)u  ear.— a,  trocar  ; 
'  h,  cork  applied  behind  the  lobule  to  laa^e  counter-pressiue. 

I^,  2,  hit. — Treear  for  Hi*  operation,  ami  for  vMru^unm^ 
tKe  ringi. 

f^g.  3. — Eetirjiatitm  qfapatypm  itfthe  exttntal  tar. 

Fig,  4. — Peiforation  of  tie  numtbrana  tympain. — a,  b,  De- 
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ear  have  been  attended  with  much  loss  of  sabstance  (see 
Blephoroplastj).  In  all  cases  the  repairing  flap  of  skin  will 
be  so  arranged  that  its  dermal  surface  is  outwards. 

Ibreign  bodies  in  the  auditory  canal. — It  would  be  hard  to 
name  all  the  foreign  substances  which  may  be  found  obstruct- 
ing this  canal,  but  thej  come  under  two  classes : — 1.  Those 
which  form  in  the  ear,  hard  or  soft  wax,  pus,  blood  clots,  etc. ; 
2.  Bodies  from  without. 

Extraction  of  foreign  bodies  may  be  effected  by  curettes, 
or  forceps,  whose  curves  and  whose  sizes  are  suitable  to  the 
direction  of  the  auditory  canal.    The  surgeon  will  choose  his 
mode  of  proceeding  according  to  the  form,  hardness,  or  soft- 
ness, etc.,  of  the  foreign  substance.     By  drawing  the  external 
ear  (with  the  left  hand)  upwards  and  outwards  the  curves  of 
the  canal  are  somewhat  straightened,  and  the  entrance  of  in- 
struments rendered  easier.    The  canal  shoidd  also  be  well 
oiled,  and  the  introduction  of  a  speculum  will  help  to  dilate  the 
soft  parts  and  facilitate  the  use  of  instruments  for  breaking 
up  the  impacted  body  more  easily.    It  is  well  to  remember 
that  in  the  adult  the  vertical  diameter  of  the  canal  is  greater 
than  the  transverse.      We  must,  therefore,  pass  instruments 
along  the  floor  to  insinuate  them  more  easily  under  the  foreign 
body.    In  children,  on  the  other  hand,  the  horizontal  diameter 
is  ^eater  than  the  verticaL     In  the  second  place,  the  tym- 
panic membrane  slopes  downwards  and  inwards,  which  must 
be  remembered,  that  the  drum  may  not  be  wounded,  and  that 
the  foreign  body  be  not  pushed  back  into  the  angle  which  the 
membrane  makes  with  the  anterior  wall  of  the  passage. 

Thickened  wax  and  similar  substances  can  be  softened  and 
expelled  by  injections  of  lukewarm  water.  Solid  bodies  are 
often  removable  by  this  means,  the  reflux  of  the  injected 
water  carrying  them  out.  If  all  these  methods  fail,  it  would 
be  well  to  try  the  plan  of  Paul  d'Egine,  who  made  a  small 
incision  behind  the  concha  of  the  ear,  through  which  he 
passed  a  stylet,  which  was  to  pass  inside  the  foreign  body 

and  expel  it. 

Polypvt  of  the  auditory  meatys. 

Polypi  may  be  removed  or  destroyed  by  ligature,  excision, 
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toreioD,  Mid  caDteruation.  The  nature,  colonr,  and  Biie  of  tlie 
polyp  wilL  indicate  to  the  Rorgeon  which  proceeding  to  adopt. 

Ligature  can  be  done  directlj  ot  hj  meam  of  Desante'a 
ecraseor,  a  alip-knot  being  paMed  orer  a  podnnciilated  polypus. 

Tbraon  ia  soitablB  to  moat  cases;  steel  toroepa  are  naed. 
The  baeraoiTbage,  which  is  often  free,  is  eaailj  arrested  by  cau- 
terising. Nitiateof  ailTer,  or  Vienna  paste,  is  the  means  usnally 
employed ;  great  care  is  needed,  and  it  is  better  to  pass  a  little 
plug  of  cotton  wool  to  the  bottom  of  the  caiial  to  protect 
the  tympanic  membrane  from  the  caustic. 

Abienee  aitd  ebttni«tion  of  the  auditery  Huatui. 
Congenital  absence  of  the  amal  resnitinK  from  contact  of 
the  bony  walla  is  beyond  the  Burgeon's  powers  to  reliere.  But 
when  a  membrane  (of  variable  density),  sitiutted  more  or  leas 
deeply  in  the  canal,  obliterates  it,  the  obstacle  may  be  re- 
moved by  pnnctnre,  incision,  or  cautertiation.  It  will  always 
be  prudent  to  begin  nith  an  exploratory  panctiu«,  to  prove 
the  presence  of  a  canal  behind  the  membrane  ;  if  then  the 


AND   SURGICAL  ANATOMY.  171 

when  deafness  is  caused  by  permanent  stoppage  of  the  Eusta- 
chian tube.  It  may  be  performed  by  puncture,  excision,  or 
cauterization. 

1.  Puncture — A.  Cooper's  operation. — A  small  curved  trocar 
is  passed  along  the  floor  of  the  external  meatus,  up  to  the 
tympanum.  When  the  point  has  reached  the  membrane  it  is 
pushed  sharply  through  it,  about  -^^  of  an  inch,  and  the 
patient  recovers  his  hearing  at  once. 

Buchanan's  operation  only  differs  from  the  preceding  in 
the  form  of  the  trocar,  which  is  square.  When  the  membrane 
is  punctured,  the  opening  is  enlarged  by  rotating  the  trocar. 

2.  Excision. — Himly's  operation. — Puncture  as  performed  in 
the  above  ways  is  liable  to  close  up  again.  To  avoid  this 
failure,  Himly  punctured  the  membrane  and  excised  a  portion 
by  means  of  a  punch,  which  has  since  been  improved  by 
Falrizi  and  Deleau.  Deleau's  perforator  consists  of  a  canula, 
whose  extremity  has  a  circular  cutting  edge ;  the  canula  en- 
closes a  point  whose  base  has  also  a  cutting  edge.  A  spring 
when  turned  causes  the  point  to  protrude,  and  perforate  the 
membrane ;  directly  afterwards  another  spring  causes  its  re- 
turn, a  circular  piece  is  cut  out  of  the  membrEme  by  the  con- 
tact of  the  cutting  base  of  the  point,  and  the  cutting  edge  of 
tjiie  canula  (Plate  XLIII.,  fig.  4,  shews  the  application  of  this 
instrument). 

3.  Cauterization,  as  proposed  by  Richeraud,  is^now  almost 
abandoned. 

Perforation  of  the  mastoid  cells. 

The  communication  which  exists  between  the  mastoid  cells 
and  the  tympanic  cavity  has  suggested  to  surgeons  the  idea 
of  opening  a  passage  to  the  external  air  by  perforating  the 
mastoid  process.  The  operation  can  be  dona  with  a  little 
trephine,  a  trocar,  or  a  perforator.  The  most  favourable  spot 
is  a  little  in  front  of  the  process,  f  to  |  of  an  inch  above  its 
point  (Malgaigne). 

Perforation  of  the  mastoid  cells  is  not  only  indicated  in 
certain  forms  of  deafness,  but  is  sometimes  of  use  to  afford  an 
outlet  to  pus  and  other  fluids  contained  in  the  cells  or  the 
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middle  mt,  remltiiig  from  ab«ce«B  or  orgMiio  lenona  of  tha 

This  operation  does  not  always  ftSotd  good  nsnlta;  it  is 
not  absolnte];  free  from  danger,  and  ia  K>metim«  fatal. 

TheM  cooaideTaticin^  and  the  fact  that  the  cella  are  »oine- 
times  atrophied  (when  ponctnre  U  naelesi),  make  lurseonB 

Catheteritm  i^ttte  Euitaehian  tube  (Plate  XXXTIII.,  fig.  1). 
This  dnct  is  aboat  one  inch  and  a  half  long,  with  an  opening 
(shoim  at  e,  Plata  XLIII.,fig.  1)  looking  downwards,  inwaida, 
and  forwards ;  the  aperture  being  behind  the  Inferior  torbi- 
nated  bone,  a.  The  orifice  can  therefore  be  reached  either 
through  the  month  or  through  the  nasal  fona.  Fig.  1  in  Plate 
XXXVIIL  shows  Delean'a  probe,  a,  iTlng  on  the  floor  of  the 
nasal  fossa,  its  point  within  the  Eustaohian  tube  at  e.  The 
object  of  this  procedure  is  to  clear  the  tube,  which  resnit  is 
obtained  by  injectii^  air  or  medicated  flnids. 

ffuyet,  postmaster  at  TersaUle^  in  1  TSi,  was  the  first  person 
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d  the  nostril.  Gentle  to  and  fro  movoments  of  the  sound  or 
catheter  are  then  to  he  made  until  the  point  is  caught  in  the 
orifice  of  the  Eustachian  tube.  Success  is  shown  both  by 
the  fixedness  of  the  instrument  and  thie  peculiar  sensation 
which  it  gives  in  the  ear  of  the  patient.  To  inject  the  pad- 
sage,  the  catheter  is  kept  steady  by  pinching  the  nostril 
through  which  it  has  been  passed,  and  the  jet  of  a  syringe  is 
placed  in  the  external  opening  of  the  catheter. 

DeUau'8  method  (Plate  XXXVIII.,  fig.  1).— Instead  of  a 
silver  probe,  Mr.  Deleau  uses  a  flexible  tube,  which  can  be 
passed  deeper  into  the  Eustachian  duct  without  cutting  in  its 
windings.  A  stilette  inside  this  tube  gives  it  steadiness  and 
imparts  a  convenient  curve.  The  end  of  this  stilette  is  made 
to  project  from  the  catheter,  and  passes  easily  into  the  nasal 
opening  of  the  duct ;  it  serves  then  as  a  guide  along  which 
to  pass  the  catheter  as  far  as  possible,  and  the  former  is 
then  withdrawn.  The  outer  end  of  the  catheter  is  somewhat 
expanded,  and  is  fitted  with  a  bent  wire,  acting  as  a  spring, 
and  retaining  the  instrument  in  the  nose  by  pinching  the 
nostril. 

While  thus  fixed  it  is  easy  to  use  the  apparatus  for  injections. 
Air  is  chiefly  injected  by  Deleau,  by  means  of  a  caoutchouc 
ball  syringe,  squeezing  which  causes  a  current  of  air  in  the 
duct. 

These  air  douches  afford  in  certain  cases  valuable  means  of 
diagnosis.  The  operator  applies  his  ear  to  the  ear  of  the 
patient,  and  easily  detects  the  fact  when  the  air  enters  the  tym- 
panic cavity  and  returns  between  the  tube  and  the  Eustachian 
tube.  In  this  case  the  obstruction  is  incomplete.  If  the  air 
current  passes  through  the  middle  ear  and  out  at  the  external 
ear,  there  is  a  perforation  of  the  tympanum.  And  rattling  or 
gurgling  sounds  heard  in  the  above  described  manner  indicate 
the  presence  of  pus  or  other  fluids  in  the  middle  ear. 

When  the  nostril  of  the  same  side  as  the  obstructed  tube  is 
itself  affected,  catheterism  may  be  practised  through  the  other 
nostril,  taking  care  that  the  instrument  has  a  longer  curve,  and 
that  the  length  of  the  bent  part  is  proportioned  to  the  greater 
distance  to  be  traversed,  to  reach  the  opening  of  the  canal.  To 
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ssust  the  introdoctlon  of  the  catheter  it  will  be  well  to  torn 
the  tip  backwarda  a  little,  on  the  conTez  side  of  the  cnrva 

QaWal  pasBea  the  sotmd  tXong  the  nasal  fotsa  till  the  point 
no  longer  rests  on  the  floor,  then  makes  it  torn  a  quarter  ol  a 
circle  upwards  and  ontwards  :  after  this,  it  is  only  necessary 
to  posh  the  sound  a  little  further  to  make  the  point  enter  the 
opening  of  the  Eostachian  tube,  at  the  same  time  gentlj  rotating 
ODtwards  to  pass  the  catheter  further  into  the  duct. 

Ute  moDthpiece  of  Qairal's  eonnd  is  gradaated  to  show  the  ^ 
degree  of  rotation  practised. 

OPERATIONS  ON  THE  LIPS. 

A  fold  |of  mvcoiu  mvmbnMe  under  t\e  wftpirr  li^  is  seen 
in  some  persons  while  laoghing,  like  a  cushion  stretching 
across,  and,  as  it  pushes  forwards,  lifting  the  lip  and  erertJng 
it  To  cure  this  deformity,  it  is  enoagh  to  seize  the  fold  with 
forceps,  and  cnt  it  off  with  Bcisaors  cuired  on  the  flat.  Com- 
a,  soaked  in  co!d  water  or  alum  lotion,  tucked  in  between 
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PLATE  XLIV. 

HARELIP,  CHEILOPLASTY.— CONTRACTION   OP    THE 

BUCCAL  ORIFICE. 

IHg.  1. — Simple  harelip. 

Fig.  2. — The  same  after  operaiXon. — Three  points  of  twisted 
snture  unite  the  edges  of  the  wound. 

Pig.  3. — Double  harelip. 

Fig.  4. — The  same  after  operation. 

Fig.  6. — Cheiloplasty. — The  cancerous  mass,  a.  c,  d,  a,  is  con- 
tained between  two  incisions,  a,  c,  e,  and  a,d,e.  The  commissures 
are  extended  by  two  incisions,  a,  J,  and  a.  b  ;  the  two  edges, 
a,  dj  e  and  ajC.e,  will  be  opposed  and  united  in  the  median  line 
by  points  of  suture. 

I\g.  6. — ChoparVs  viethod. — Two  Incisions,  a,  e  and  d.J",  bound 
a  quadrilateral  flap,  a,  e,f  d,  from  which  the  diseased  structure 
is  cut  away  by  the  incision,  J,  c.  The  flap,  b.  c,  c.f,  should  be 
raised  to  the  level  of  the  commlssores  a  and  d. 
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HARKLIP,  BTC.    {OrnHnwOi. 

Hgt.  1  &  2. — Malgaigne't  vutked  itf  treating  hnrtliy. 

F\g.  1. — Two  incisions,  a  and  b,  detacti  two  little  &sp8  fram 
tliB  edgee  of  the  StEnre,  which  are  tamed  down,  that  their 
open  surfaces  may  be  opposed,  the  object  being  to  prevent  the 
little  gap  which  remains  after  the  ordinarj  operation,  at  the 
ec^  of  tlie  lip. 

Fig.  2. — The  tree  fiapt  fumed  ifofrn  t^ore  tA«  a^licatien 
ef  the  lUtwre), 

Fig:  3  &  i.— Method  adopted  bf  M.  MirOvU,  of  Angert. 
— A  Qap,  a,  on  one  of  the  borders  of  the  ftsRiue,  is  preserved. 
This  little  flap  is  intended  to  fill  Dp  the  gap  at  the  edge  of  the 
lip. 

I^t.  6  &  6. — CetitTaetion  of  tht  b*ecaloTxfiee. — Dieffenbtuk'* 

Two  incisions,  a,  b,  and  o,  d,  through  half  the  thickness  of 
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director  is  passed  through  this  opening  to  guide  the  cut- 
ting instrument  (bistoury  or  scissors)  in  order  to  form  the 
new  mouth.  The  two  raw  surfaces  are  to  be  then  covered 
with  linen  and  simple  cerate,  to  prevent  contact  during  cica- 
trisation. 

When  the  contraction  of  the  buccal  orifice  is  produced  by 
vicious  cicatrices,  resulting  from  burns  or  ulcers^  it  is  more 
difficult  to  obtain  a  good  result  than  in  cases  of  abnormal 
adhesion.  The  process  of  cicatrisation  brings  about  new 
adhesions  which  re-establish  the  contraction.  To  prevent  this 
re-establishment  of  the  deformity  methods  have  been  devised 
which  we  are  about  to  describe. 

Berger't  method. — The  buccal  orifice  being  formed  by  two 
incisions  carried  as  far  as  requisite — but  in  all  cases  ceasing 
inside  the  labial  arteries — the  two  commissures  are  pulled 
apart  by  two  blunt  silver  hooks,  acting  in  opposition  to  one 
another.  A  suitable  bandage  fixes  the  two  hooks  at  a  proper 
distance  from  one  another  while  the  lips  cicatrise.  This  pro- 
cedure has  been  successful  in  some  cases. 

It  has  also  been  proposed  to  make  a  trocar  puncture  at  the 
site  of  each  commissure,  then  passing  a  leaden  wire  through 
each  puncture,  to  twist  up  the  ends  day  by  day  until  the 
included  skin,  etc.,  are  cut  through  by  the  gradual  tightening. 
But  there  is  danger  that  the  divided  tissues  will  cicatrise 
and  unite  behind  the  wire  loop. 

Kriigen  Hansen  s  metliod. — The  leaden  wire  is  here  not  in- 
tended to  cut  the  tissues,  it  is  left  in  place  without  being 
tightened,  and  when  the  little  holes  first  made  arc  cicatrized 
and  converted  into  permanent  apertures,  the  buccal  orifice  is 
completed  by  the  bistoury,  the  two  cicatrised  perforations 
forming  the  commissures.  By  this  procedure  the  results  of 
the  healing  process  are  less  to  be  feared  than  in  the  former 
case.  Instead  of  the  leaden  wire  a  little  silver  canula  might 
be  used,  or  Scarpa's  leaden  style,  the  head  of  the  style  being 
in  the  mouth,  and  the  bent  point  outside  on  the  skin. 

DieffenhacVi  operation  (Plate  XLIV.,  Ji».,  figs.  6,  6). — To 
prevent  the  reunion  of  the  edges  of  the  wound  this  surgeon 
deviaed  a  mode  of  operation  by  which  the  buccal  macoas  mem- 
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branc  is  preserred,  so  as  to  re-corer  the  raw  snrface  of  ths 
newl;-toni]ed  lipi. 

The  operator  posiei  into  the  patient's  month  ths  index 
finger  of  the  left  hand,  to  fix  the  cheek,  the  other  hand,  cany- 
ing  a  sharp-pointed  pair  of  bcIbsots,  qt  better,  a  straight  and 
Tery  sharp  bistonry,  introdnoea  the  point  of  the  instrnment 
a  little  above  the  intended  labial  commiaBare ;  ths  blade  mnst 
not  perforate  the  cheek,  bat  be  passed  from  nithont  inwards, 
halfway  tbroQgh  the  tisanes,  till  it  reaches  the  contracted 
buccal  oriSce.  When  the  point  appeals,  tnm  the  blade  with 
its  edge  forwards,  and  cut  at  once  from  behind  forwards  ths 
entire  saperficial  half  of  the  tiBsnes.  A  second  inciaon  is 
made  in  exactly  the  same  manner  jost  below  the  first,  and 
these  two  incisions  are  connected  by  a  semilnnar  cat  jost 
at  the  point  where  the  new  commissiiTe  is  to  be.  It  only 
remains  to  cnt  out  the  triangolar  flap  a,  b,  e,  d,  contained  be- 
tween the  incisionB,  taking  care  to  avoid  cutting  the  mucous 
membrane  which  forms  the  floor  of  the  wound. 

The  second  step  of  the  operation  consistB  in  nUlisiiig  the 
n  to  be  separated  as  much  a 
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if  an  adult,  may  be  operated  on  while  sitting  in  a  chair,  his 
head  slightly  thrown  back,  and  supported  by  an  assistant. 
If  the  patient  is  a  young  child,  he  must  be  wrapped  in  a  sheet 
and  entrusted  te  an  assistant  who  holds  him  on  his  knees. 
The  assistant,  whose  duty  it  is  to  support  the  head,  should 
press  the  patient's  cheeks  as  much  forward  as  possible,  and 
compress  the  facial  arteries  on  the  upper  jaw  in  front  of  the 
masseters.  The  operator  begins  by  raising  the  upper  lip  to 
divide  with  a  bistoury  or  scissors  the  fraenum  which  binds  it 
to  the  gum.  The  angle  of  the  left  edge  of  the  fissure  is  then 
seized  with  forceps  or  with  the  fingers  and  drawn  downwards 
and  forwards ;  then,  with  strong  and  yet  slender  scissors,  the 
whole  red  margin  of  the  fissure  on  one  side  is  removed  at  one 
cut,  extending  to  t'j  of  an  inch  above  the  fissure.  The  right 
margin  is  then  excised  by  a  similar  cut,  which  is  made  to 
meet  the  upper  extremity  of  the  first  incision.  These  two 
incisions  then  form  an  inverted  V,  whose  limbs  enclose  the 
harelip.  Both  lips  should  be  freely  severed  from  their  deep 
attachments,  to  enable  them  to  be  brought  together  without 
tension. 

2.  Union. — The  two  raw  surfaces  of  the  wound  are  next 
brought  together  and  joined  by  two  or  three  points  of  twisted 
suture  in  this  manner :  the  lower  angle  of  the  left  flap  is 
seized  as  before  the  first  incision,  and  is  transfixed  obliquely 
from  below  upwards,  and  from  without  inwards,  by  a  pin 
which  passes  in  at  the  mucous  edge  of  the  lip,  and  ont  at 
the  raw  surface.  The  pin  should  appear  at  a  point  between 
the  two  anterior  thirds  and  posterior  third  of  the  thickness  of 
the  lip,  entering  |  of  Eai  inch  external  to  the  fissure,  and 
making  its  exit  in  the  wound  \  of  an  inch  above  the  mucous 
edge  of  the  lip.  The  angle  of  the  other  flap  is  next  pierced 
by  the  pin,  but  from  above  downwards,  and  from  within  out- 
wards, entering  at  the  wound  and  coming  out  on  the  mucous 
surface  of  the  lip. 

The  first  pin  describes  a  curve  whose  concavity  is  below, 
in  order  to  make  the  two  angles  of  the  fissure  project  down- 
ward— to  prevent,  as  much  as  possible,  the  little  gap  which 
almost  always  remains  in  the  edge  of  the  lip.    Some  surgeons 
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instead  of  passing  the  flrat  pin  throngb  the  mncoiu  edge  of 
the  lip,  paw  it  throogh  the  skin  a  little  ibore. 

The  firat  pin  being  in  place,  aitd  the  apportion  ot  the  flaps 
maintained  by  the  hdp  of  a  tbiead  ^iplied  like  QtB  figure  8, 
the  second  pin  is  paaied  horiiontaUy  at  « little  diitance  above 
the  first.  Then  the  third  pin  is  placed  ft  little  above  the 
second  (see  Plate  XLIY.,  fig.  2).  Between  the  pins  it  is  weU 
to  place  slips  of  plaster  to  draw  the  chedu  forwards  and 
support  the  sides  of  the  woond.  Lastly,  the  points  of  the 
pins  are  cnt  off  and  the  skin  protected  b;  snuJl  strips  of 
plaster  from  coDtsct  with  their  ends  (see  Plate  II.,  fig.  6).  A 
simple  dressing  of  simple  cerate  on  linen  and  a  little  lint  will 
complete  the  affair. 

During  the  first  few  days  the  patient  ihoold  be  kept  as  mnch 
as  possible  alone,  to  prevent  any  tendency  toezdtement,  dtber 
to  crying  or  laaghing,  which  by  tndjon  on  the  flaps  would 
endanger  the  onion  of  the  wound.  Flnid  nourishment  shonld 
be  allowed  only ;  and  if  the  patient  is  an  infant,  it  should 
be  ted  with  a  spoon.    The  wound  shonld  also  be  carefully 
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the  lip  becomes  horizontal.  These  flaps  are  only  held  by  their 
pedicles,  which  allow  theji  to  be  inverted,  being  tamed 
down  till  their  raw  surfaces  are  in  contact.  The  first  pin, 
which  should  be  a  strong  one,  is  passed  at  the  base  of  the 
lip,  to  bring  into  contact  at  once  the  two  retreating  angles 
produced  by  the  turning  down  of  the  flaps.  Then  one  or 
two  pins  are  placed  above  the  first.  The  body  of  the  lip  is 
thus  united,  and  it  remains  to  give  its  edge  a  suitable  form. 

**  To  accomplish  this  press  together  the  pedicles  of  the  two 
flaps.  Sometimes  the  incision  has  not  gone  low  enough  ; 
the  flaps,  when  turned  down,  do  not  lie  in  the  same  horizontal 
line  as  the  edge  of  the  lip;  the  incision  must  then  be  pro- 
longed until  a  good  line  of  lip  is  obtained.  Then,  with  scissors, 
cut  oft  all  unnecessary  length  of  the  flaps,  leaving  only  that 
which  is  essential  to  filling  the  gap  up  well ;  it  is  as  well 
to  keep  a  little  too  much  to  allow  for  retraction  of  the  cica- 
trix. They  are  fastened  together  either  with  entomological 
pins  or  with  interrupted  sutures.  If  the  harelip  do  not  extend 
the  full  height  of  the  lip,  it  will  be  well  to  prolong  the  incisions 
towards  the  nostril,  to  make  exact  adaptation  at  the  upper  end 
of  the  wound.  If  the  labial  fraenum  comes  down  too  low,  it 
should  be  divided." — Manual  of  Operative  Surgery. 

Operation  of  M.  Mlrault  d" Angers  (Plate  XLV.,  tigs.  3,  4). — 
One  of  the  edges  of  the  fissure  is  completely  stripped  ;  but  on 
the  other  side  a  pedunculated  flap  is  left  at  the  lower  angle. 
When  the  edges  are  brought  together,  the  said  flap  comes  in 
to  prevent  any  notch. 

Mr.  Francis  Mason,  in  an  interesting  and  full  article  on 
Harelip  in  the  St.  ThonuM's  Hospital  Gazette  for  1875,  re- 
marks : — "It  is  of  importance  thoroughly  to  free  the  lip  from 
the  jaw  on  each  side,  so  that  the  edges  of  the  wound  may  be 
brought  into  contact  without  any  strain  on  the  pins  or  su- 
tures, and  in  doing  this  the  surgeon  should  remember  to  apply 
his  knife  quite  close  to  the  maxillary  bone,  for  in  so  doing  the 
risk  of  haemorrhage  is  diminished.  Moreover,  a  sufficient 
quantity  of  the  edge  of  each  cleft  should  be  taken  away.  As 
a  role  too  little  is  removed  ;  hence  an  unsightly  vertical  dip  is 
left.    Then  the  incision  should  be  made  somewhat  concave  ^ 

13 
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with  tlie  concavity  directed  towarda  the  fissure,  md  a  niffl- 
cisnt  amount  of  the  prolabinm  iboald  be  taken  awaj,  which 
ubviateB  the  V-shaped  dip  so  often  noticed  after  the  open- 

2)mble  harelip  (Plate  XLIT.,  figs.  3,  *). 
When  the  central  tubercle  is  so  Email  a«  to  be  TemoTable 
without  incoiiTenicDce,  it  is  simpler  to  excise  it,  and  complete 
the  opeiatioD  as  in  simple  harelip.  But  if  the  median  tabercle 
moBt  be  kept,  then  its  edges  must  be  pared  as  well  ae  those  of 
the  outer  borders  of  the  fissures.  Apposition  is  obtained  b; 
pins  passed  through  the  outer  flaps  and  central  tubercle.  The 
cicatrix  has  the  form  of  a  V  or  a  Y.  It  maj  be  that  the  central 
piece  is  too  large  for  a  single  pin  to  go  through  both  wounds 
at  once,  in  which  case  twisted  sutures  m^  be  used  in  each 
bTsncb  of  the  T.  The  notch  lemuning  in  the  edge  of  the  lip 
is  larger  in  these  cases  than  those  of  simple  harelip ;  and  modi- 
lieations  of  Matgaignc's  and  Miraalt's  operations  may  be  em- 
ployed to  meet  this  defect. 
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thod  be  adopted,  the  harelip  operation  must  be  delayed  until 
the  intermaxillary  bone  is  set  aright. 

Blandin,  with  strong  scissors,  cut  out  a  triangular  piece  from 
the  base  of  the  septum  nasi.  The  intermaxillary,  deprived  of 
its  support,  could  then  be  pushed  back  into  place. 

3.  AbnprnM I  connection  of  the  labial  tubercle  (attachment  to 
the  tip  of  the  nose)  occurs  often,  with  projection  of  the  osseous 
tubercle  supporting  it.  In  this  case  the  labial  tubercle  is  to  be 
utilised  to  form  the  dinsion  Ixitween  the  nostrils. 

Dujniytren  with  a  bistoury  divide<l  the  adhesions  which 
united  the  labial  tulx'rcle  to  the  osseous  tubercle,  removing  from 
this  latter  all  that  projected  beyond  the  upjMir  jaw.  Then  the 
cutaneous  tul>ercle  has  its  edges  pared,  the  e<lges  of  the  fissure 
are  also  pared,  and  the  treatment  proceeds  as  in  simple  hare- 
lip. The  cutaneous  tubercle  is  then  bent  up,  and  kept  in 
position  under  the  nose  by  suture. 

4.  Cleft  palate. — Phillipt  has  operated  as  follows  where 
the  bony  fissure  lias  interfered  with  the  treatment  of  a  harelip. 
He  passed  a  silver  wire  through  the  base  of  the  nose  behind 
the  alaj,  small  plates  of  cork  having  been  placed  on  each  side 
of  the  nose,  and  being  traversed  by  the  silver  wire.  The  wire 
is  then  bent  over  the  corks,  which  serve  as  points  of  support, 
and  the  nose  is  thus  fixed  between  two  buttons,  which  throw 
together  the  parts  whose  separation  hindcrotl  the  process  of 
union. 

licmoral  of  cancers  of  the  lip  and  cheiloplastif. 

Cancroid cxcrcsocnc*es  and  superficial  tumours  growing  from 
the  free  edge  of  the  li[)  may  be  cut  oil  with  scissors  curved  on 
the  flat.  The  little  tumour  is  seized  and  raised  with  forceps, 
and  then  cut  otT.  care  Ijcing  taken  that  some  sound  tisaue  is 
removed  with  it.     The  wound  generally  heals  readily. 

Cauterisation  may  be  employed  as  well  by  covering  the 
wound  witli  arsenical  paste  or  other  caustic. 

larger  tumours.  inv«dving  a  greater  depth  of  tissue,  should 
be  limited  by  two  incisions,  made  with  scissors  or  the  bistoury, 
in  the  shape  of  the  letter  V.  After  the  ablation  of  the  tumour, 
the  edges  of  the  V-shapcd  w^ound  are  brought  together  by 
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Hatat«.  This  operatioii  iB,  bowever,  only  aoitsble  for  tnmonra 
of  &  moderate  size.  It  may  happen  that  difflcnlty  1b  fonml 
in  bringing  the  wound  tt^etber ;  In  that  case  it  will  be  necea- 
sarj  to  dissect  op  the  edges  of  the  wonnd  from  the  sab- 
jacent  parta  in  order  to  oppose  them  more  esaily.  Large 
and  irregular  tamouTB  will  demand  special  ingennitj  and 
skill  on  the  part  of  the  sni^eon.  The  removal  of  these 
tamours  will  inToIve  loss  of  aobstance,  wbicb  can  only  be 
made  up  by  cheiloplaatic  processes, 

Ckeiloplaitji  of  the  letter  lip. 

Ibe    Italian   and    Indian   methods  are   now    abandoned. 

Whatever  method  may  be  uaed,  a  most  important  indication 

is  to  keep  as  mncb  mucous  membrane  as  possible  to  coTer 

Choparfi  operation  (Plate  XLIV.,  flg.  6).— The  tumour  is 
isolated  by  two  parallel  vertical  incisions  commencing  at 
the  fore  edge  of  the  lip,  and  going  down  to  the  snb-hyoid 
region. 
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low  as  the  sub-hyoid  region,  the  extent  of  the  wound  being 
proportioned  to  the  loss  of  substance  which  must  be  made 
up.  The  skin  of  the  chin  forms,  in  this  case,  a  mobile  pouch 
in  front  of  the  lower  jaw — a  yeritable  apron,  which  can  be 
raised  to  the  level  of  the  lip;  it  is  to  be  kept  in  position 
by  adhesive  strapping  and  bandages  until  cicatrisation  is 
complete.  If  the  tumour  extends  to  the  cheek,  the  buccal 
opening  is  extended  by  cutting  the  angles  of  the  mouth,  and 
bringing  one  of  the  extremities  of  the  semilunar  incision  up  to 
meet  it. 

Morgan's  operation. — To  render  the  dissection  of  the  flap 
which  is  to  be  raised  easier,  Morgan  has  modified  the  pre- 
ceding operation  by  cutting  through  the  integument  vertically 
downward  from  the  centre  of  the  semilunar  incision.  We  thus 
have  two  flaps,  easily  dissected  up,  and  which  can  be  brought  up 
to  the  level  of  the  commissures,  and  united  in  the  middle  line 
by  suture. 

M.  Malgaigne's  operation. — All  the  diseased  i)arts  should  be 
taken  away  at  once,  either  by  a  V-shaped  incision  or  by  two 
vertical  incisions  descending  as  low  as  the  lower  edge  of  the 
maxilla,  connected  there  by  a  transverse  incision.  In  the  first 
case  the  lost  substance  is  in  the  shape  of  a  triangle ;  it  will  then 
be  convenient  to  prolong  the  angles  of  the  mouth  on  each  side 
by  a  transverse  incision,  and  to  dissect  up  two  triangular  flaps. 
The  vertical  edges  are  then  to  be  brought  together  in  the  middle 
line  by  means  of  sutures ;  the  upper  edge  of  the  flaps  is  disposed 
of  thus :  part  is  wanted  for  the  lip,  and  the  remainders  on  each 
side  are  to  be  stitched  to  the  upper  edge  of  the  horizontal 
incisions. 

"  In  the  second  case  the  lost  structure  is  four-sided,  and  to 
the  incisions  springing  from  the  commissures  two  others  must 
be  added,  extending  down  to  the  lower  edge  of  the  jaw.  We 
can  thus  dissect  up  two  four-sided  flaps,  which  are  joined  in  the 
middle  line,  and  to  the  edges  of  other  incisions,  where  suitable 
points  can  be  found. 

"  The  result  of  this  proceeding  Is  that  the  cheeks  alone  con- 
tribute the  tissues  for  the  lip,  whose  free  border  is  formed  by 
the  raw  surface  of  the  horizontal  incision.    Consequently  the 
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Dcn  lip  contains  mnBcnlu-  Sbres  belonging  to  the  orbicularis 
and  its  antagonistB ;  it  is  covered  behind  by  natural  muoons 
membrane,  and  sometimes  tbe  fi«e  edge  of  the  lip  is  covered 
with  mucous  membrane  hj  Diffenbacb's  metbod." — Manual 
of  Operative  Surgery. 

It  is  rarely  Decessary  to  practise  cheiloplasty  of  tbe  upper 
lip.  Losses  of  tissue  are  made  up  by  flaps  borrowed  from  tbe 
clieeks:  the  nature  of  the  case  will  indicate  tbe  operative 


Benoplaity. 

"  When  the  operation  is  called  for  by  inconsiderable  lesion?, 
the  Eui^eon  confines  himself  to  paring  the  edges  of  the  wounds 
and  dissecting  them  up  from  the  surrounding  tisanes,  then 
bringing  them  together  with  sutures." — Sovx. 

If  the  loss  of  substance  is  too  great  to  be  repured  in  this 
way,  it  will  be  necessary  to  borrow  a  flap  from  the  cervical 
region,  and  restore  the  cheek  by  the  Indian  or  French  method. 

The  operation  must  depend  on  the  size  and  situation  of  tbe 
diseased  parts ;  and  the  surgeon  will  be  guided  by  the  general 
principles  laid  down  in  treating  of  btepharoplasty  and  cbeilo- 
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pattern  of  the  lost  nose  with  wax  or  paper.  This  pattern  is 
next  laid  on  the  forehead,  base  upwards ;  its  exact  outline  is 
traced  with  ink  on  the  skin,  and  the  operator  dissects  up  that 
skin,  \  of  an  inch  outside  the  tracing.  The  dissection  is  to  be 
carried  as  far  as  the  root  of  the  nose,  taking  great  care  that  the 
pedicle,  d,  is  left  large  enough  for  the  nutrient  vessels  not  to  be 
compressed.  The  flap  is  twisted  on  its  pedicle  in  such  a  way 
that  the  raw  surface  is  towards  the  nasal  fossae,  and  its  edges 
are  stitched  to  the  previously  pared  edges  of  the  lost  nose. 
To  keep  the  nostrils  open,  and  support  the  new  structure, 
may  be  inserted  in  the  nostrils  some  plugs  of  lint,  or  pieces 
cut  from  a  gum  elastic  band,  e,  e.  When  union  has  taken 
place  the  sutures  are  removed,  and  the  pedicle  cut  through  on  a 
director,  to  remedy  the  torsion.  The  wound  in  the  forehead 
will  cicatrise,  and  only  calls  for  the  simplest  dressings. 

Delpech's  metJiod. — This  consists  in  cutting  a  flap  with  its 
base,  as  represented  in  fig.  1,  with  three  points,  a,  b,  and  c. 
The  two  lateral  parts  form  the  alae  nasi,  and  the  median  point, 
b,  constitutes  the  separation  of  the  nostrils. 

Lififranc,  wishing  to  avoid  twisting  of  the  pedicle,  which 
might  lead  to  gangrene  of  the  flap  by  interfering  with  the 
circulation,  advised  that  one  of  the  incisions  should  be  carried 
lower  than  the  other,  and  twisted  the  flap  to  the  side  of  the 
longer  cut.  But  the  advantages  to  be  obtained  from  tliis  step 
do  not  always  make  up  for  the  inconveniences  which  may  arise 
from  carrying  incisions  too  near  to  the  injured  part  whose  sub- 
stance is  to  be  restored. 

2.  The  Italian  method. —  Grafe'g  operatl&n. — This  is  but  a 
modified  form  of  the  operation  described  and  performed  in 
Italy  by  Tagliacozzi.  As  the  new  nose  has  to  be  borrowed  from 
the  skin  of  the  arm,  the  patient  should  be  accustomed  for  some 
time  before  the  operation  to  the  fatiguing  position  which  must 
necessarily  be  maintained  during  cicatrisation. 

The  second  figure  in  Plate  XLVI.  shows  the  kind  of  bandage 
which  the  patient  will  have  to  bring  his  mind  to  endure  while 
the  arm  is  kept  up  to  the  face. 

A  flap,  nearly  six  inches  long  by  four  broad,  is  marked  out 
on  the  arm,  and  dissected  up  in  such  a  way  that  the  root  of 
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the  Doee  and  tbe  lateral  parts  can  be  fixed  directly  hj  iQtniea 
to  the  edges  at  the  facial  wonnd,  while  the  base  mnaiiui 
adherent  to  the  arm.  Union  in  the  opposed  edges  having 
taken  place,  the  base  of  the  fiap  is  cut  octohb  and  tbe  arm 
released.  This  base  of  the  flap  is  then  to  be  cut  into  the 
thiee-pointed  shape  directed  in  Detpech's  operatioii. 

TagliacoEii  dissected  up  the  flap,  and  let  it  Eappnrate  before 
he  fixed  it  to  the  face.  He  thonght  that  the  soppuratiTe  pro- 
cess caused  the  flap  to  become  more  fleshy,  and  rendered  it 
more  suitable  for  the  purpose  in  view. 

3.  French  mrt/md, — ThiiicoiiBiHts  in  making  np  for  Jost  tisane 
by  borrowing  new  sabatsnee  from  the  adjoining  parts.  It  has 
been  already  described  under  the  head  of  Blepharoplasty  (Plate 
XXXVII). 

The  steps  of  this  operation,  whicb  Is  especially  adapted  (or 
the  repair  of  partial  loss  of  the  nose,  cannot  be  described  with 
eiactitnde.  The  alee  nasi  can  be  restored  by  a  flap  taken  from 
the  cheek;  the  cartilaginous  septum  by  skin  from  the  npper 
lip.  <Bie  being  taken  not  to  use  more  than  half  the  thickness 
of  t1  e  lip,  and  to  leave  the  mucons  membrane  intact. 
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Foreign  bodies  in  the  nostrils. 

Two  routes  are  open  for  extracting  or  expelling  foreign  sub- 
stances— the  one  in  front  through  the  nostrils,  the  other  back- 
wards into  the  pharynx.  The  size  and  character  of  the  body 
and  the  depth  at  which  it  lies  in  the  nasal  passages  will  tend  to 
indicate  what  course  to  pursue.  Forceps  may  be  employed  as 
in  the  extraction  of  bodies  from  the  auditory  meatus,  or  it  may 
be  practicable  to  push  it  into  the  pharynx.  In  cases  where 
simpler  treatment  fails,  we  may  bring  it  forward  to  the  nostril 
by  means  of  a  pledget  of  lint  (used  as  in  plugging  the  nose 

from  behind). 

Polypus  nasi. 

The  surgical  treatment  of  these  polypi  depends  on  their 

nature,  seat,  and  form.     Classified  according  to  their  nature  we 

have: — 1.  Soft,  or  mucous  polypi.  2.  Vascular  polypi.  3.  Hard, 

fibrous,  cartilaginous  polypi.     4.  Fungous  or  cancerous. 

1.  The  mycovs polypi  are  commonest  and  of  least  importance; 
they  are  formed  of  greyish  matter,  sparingly  vascular,  and 
often  consisting  of  vesicles  containing  serous  fluid.  They  are 
generally  pediculatcd  and  non-adherent,  and  are  therefore  easily 
removed  by  twisting.  They  generally  spring  from  the  upper 
or  outer  walls  of  the  nasal  fossae. 

2.  The  vascular  polypi  are  rich  in  blood-vessels.  They  are 
often  very  large,  and  push  out  the  bony  walls  which  confine 
them  and  oppose  their  expansion. 

3.  The  hard  fibrous  polypi  are  less  common  than  the  pre- 
ceding, and  consist  of  a  dense  tissue  almost  devoid  of  vessels. 
They  may  absorb  the  bony  walls,  and  they  may  have  tough 
pedicles  of  some  length,  the  point  of  origin  being  at  a  distance 
from  the  bulk  of  the  tumour. 

4.  Under  the  names  of  fungous  or  malignant  polypi  are 
described  the  sarcomatous  tumours. 

The  operative  measures  usually  employed  at  the  present  day 
are: — 1.  Cauterisation;  2.  Torsion;  3.  Evulsion;  4.  Excision 
and  Ligation. 

1.  Cauterisati<m. — Solid  or  fluid  caustics  of  all  kinds  may 
be  used.  Sulphuric  acid,  acid  nitrate  of  mercury,  butter  of 
antimony,  etc.,  may  be  applied  with  a  brush.    A  small  specu- 
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iQm  should  be  employed  to  protect  the  Bound  Uimes  from 
contact  with  the  unstic,  and  the  applicaCioni  most  be  repeated 
mote  or  lesa  frequently,  according  to  the  estent  and  nature  of 
the  maladj.  Under  the  name  of  Kuiek'i  canstic  a  mixture  of 
Bulphoric  acid,  butter  of  antimony,  and  nitrate  of  Bilver  baa 
been  highly  thought  of  in  Oermony.  Nitrate  of  ulver  and 
the  red-hot  iron  are  sometimes  efficacious ;  the  latter  ie  e«pe- 
ciallj  applicable  to  mucoQs  polypi,  wbicb  are  to  be  reached  in 
the  pharynx,  bat  it  is  not  to  be  passed  into  the  noae  without 
extreme  care,  as  inflammatory  results  may  arise,  and  may  ex- 
tend to  the  brain. 

2,  3.  Torgii/u  and  eviiUunt  are  often  combined.  They  are 
Bcoomplisbcd  b;  means  of  polypus  forceps.  It  is  adiantageous 
to*  use  very  strong  forceps,  the  blades  of  which  are  aimed  with 
Iceth  from  the  joint  to  the  tips,  BO  as  to'seite  firmly  the  bulk 
of  the  tumour.  Curved  forceps  are  employed  to  teach  polypi 
from  the  posterior  nares.  The  patient  is  seated  in  a  chair  op- 
posite a  window,  the  head  being  thrown  back  and  supported  bj 
an  assistant ;  the  surgeon  opens  the  nostril  witb  one  hand  and 
with  the  other  introduces  the  forceps  with  the  blades  closed 
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Hard  and  large-sized  polypi  often  require  such  forceps  as 
can  be  disjointed,  each  limb  being  passed  separately ;  some- 
times to  effect  extraction  the  orifice  must  be  enlarged  by  an 
incision  into  the  edge  of  the  nostril  or  upper  lip ;  or  sometimes 
the  soft  palate  must  be  cut  through. 

When  polypi  are  approached  by  the  posterior  nares  the 
tumour  must  be  pushed  back  by  the  little  finger  passed  through 
the  nostril,  and  the  forceps  used  must  necessarily  be  l)ent. 

Haemorrhage  will  perhaps  occur  after  the  operation.  Astrin- 
gent injections  are  usually  sufficient  to  meet  this  ditficulty;  if 
not,  then  plugging  must  be  resorted  to. 

4.  Excisi4)^n  is  chiefly  applicable  to  pediculated  polypi 
situated  near  the  nostrils.  Fibrous  polypi,  with  large  pedicles, 
and  inaccessible  to  the  ligature,  should  also  l>e  excised. 

This  operation  is  performed  either  with  scissors  or  with  a 
probe-pointed  bistoury.  The  polypus  having  been  seized  with 
forceps  or  a  vulsellum  is  drawn  as  near  as  p(jssiblc  to  the 
nostrils  and  firmly  held  in  position  while  the  cutting  instru- 
ment divides  the  attachment. 

Wately  succeeded  in  removing  a  large  and  deep-seated 
polypus  by  first  passing  a  ligature  round  the  pedicle  ;  one  of 
the  threads  served  to  guide  a  sheathed  bistoury,  having  an  eye 
near  its  point,  through  which  the  thread  was  passed.  The 
instrument,  thus  led  up  to  the  pedicle,  excised  the  tumour. 
In  all  cases  we  make  choice  of  such  scissors  or  knife  as  by  its 
shape  will  best  suit  the  case  in  hand. 

5.  Ligature. — Ligation  has  three  principal  steps : — 1.  To  pass 
a  loop  of  thread,  silk  or  wire,  through  the  nostril  into  the 
pharynx,  or  vice  venfd.  2.  To  place  the  loop  round  the  pedicle 
which  it  is  to  strangle.  3.  To  complete  the  constriction  by 
means  of  a  knot  fast<5ner. 

Firit  Proceeding. — A  properly  curved  forceps  can  be  passed 
through  the  nostril  backwards  into  the  pharynx,  where  the 
two  ends  of  the  wire  or  thread,  passed  into  the  mouth,  will  be 
seized  by  the  jaws  of  the  forceps  and  by  them  withdrawn 
from  behind  forwards  through  the  nostril.  Or  a  sound  with 
an  eye  carrying  a  loop  of  thread  can  be  passed  through  the 
nostril  into  the  pharynx,  where  the  thread  may  be  taken  by 
the  fingers  or  a  pair  of  forceps. 
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Or,  laatlj,  Belloc's  ciu)iil&  (Plate  X,  fig  IB)  aSorda  ft  mote 
sure  and  prompt  means  than  the  piecedit^.    It  ia  to  be  used 

as  in  plugging. 

Second  proceeding.— The  loop  of  thread  or  wire  is  to  be 
passed  roond  tbe  pedicle  in  such  a  way  as  to  prevent  it  from 
slipping,  using  either  the  fingers  or  a  fitting  instroment  so 
constructed  as  to  expand  the  loop  to  such  a  size  aa  will  allow 
it  to  pass  easily  over  the  tumour. 

Third  proeeeding. — The  loop  being  well  placed  and  drawn 
tight,  the  opcraUir  removes  the  last  instrument  to  make  use  of 
the  knot-fastener.  The  thread  is  tightened  every  day  nntit  the 
separation  of  the  polypus,  which  usually  happens  on  the  eighth 
or  tenth  day. 

Pivgging  the  tune  (Plate  XXXVIII.). 
This  operation  should  only  be  used  in  case  of  hmmorrbages 
which  resist  ordinnry  means.  Cold  or  astringent  injection, 
c«ld  affusions  on  the  back  and  bead,  foot  and  hand  baths, 
should  all  be  tried  first.  U  the  bleeding  peisisU,  we  must 
plug.     The  operation  does  not  procure  direct  compression  on 
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ing  out  of  the  nostrils,  and  serves  to  keep  in  place  the  pledget 
of  lint  after  the  insufflation  of  the  bladder ;  a  little  peg  stuck 
into  the  tube  prevents  the  escape  of  air  and  keeps  the  bladder 
distended. 

The  ordinary  operation  is  commenced  by  making  a  plug  with 
a  roll  of  lint  which  shall  block  up  the  posterior  nases.  It  is 
then  tied  in  the  middle  of  a  piece  of  strong  silk  about  18  inches 
long.  Belloc's  sound  is  then  passed  through  the  nostril  (or 
else  a  very  flexible  gum  elastic  catheter  is  used).  The  instru- 
ment having  reached  the  pharynx,  the  button  is  pushed  in, 
or  the  end  of  the  catheter  is  seized  with  forceps  and  drawn 
forwards  through  the  mouth,  and  to  the  end  protruding  from 
the  mouth  the  threads  attached  to  the  plug  are  tied ;  next 
the  instrument  is  withdrawn  from  the  nose,  and  in  drawing 
the  thread  through  the  nose  a  small  plug  is  first  pulled  into 
the  posterior  nares,  completely  closing  it,  and  then  the  thread 
in  front  is  used  to  tie  a  plug  into  the  anterior  nares.  The  nasal 
openings  are  thus  effectually  stopped  up,  both  behind  and 
before,  and  the  arrangement  may  be  left  for  two  or  three  days. 

The  anterior  fastening  is  then  cut,  and  the  posterior  plug 
may  be  either  seized  by  curved  forceps  passed  through  the 
mouth  or  pushed  back  into  the  pharynx  by  means  of  a  probe 
passed  through  the  nose. 

OPERATION^  ON  THE   FRONTAL   AND   MAXILLARY 

SINUSES. 

Perforation  of  the  frontal  sinus. 
Trephining  of  this  part  maybe  required  in  cases  of  fracture, 
caries,  necrosis,  abscess,  foreign  bodies,  and  polypi.  A  semi- 
lunar incision  whose  concavity  looks  upwards  and  inwards  is 
made  at  the  level  of  the  upper  edge  of  the  eyebrow  ;  the  flap 
is  raised,  a  small  trephine  applied.  The  operation  is  always  a 
serious  one,  and  to  heal  the  fistula  which  frequently  results 
we  have  recourse  to  compression,  or  to  autoplasty. 

Catheterism  and  perforation  of  the  Tnaxillajy  sinus. 
Catheterism. — The  opening  into  the  sinus  is  situated  above  the 
inferior  turbinated  bone,  a  (Plate  XLIIL,  fig.  1),  and  below  the 
middle  bone,  h;  to  reach  it  one  uses  a  little  curved  probe,  dip- 
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]>ingit  under  the  midtUe  bone,  and  abont  half-way  aloi^  it  the 

probe  win  reach  the  opening  into  which  it  is  to  be  passed. 

Jmrdam  has  Bucceeded  in  caring  retention  of  mncona  by 
mcansof  emollient  injections.  If  the  orifice  of  the  ^na  cannot 
lie  fonnd,  or  if  it  is  stopped  up,  ui  artificial  opening  may  be 
made  with  a  cnrred  trocar,  perforating  the  bony  wall  of  the 
finns  Qnder  the  middle  turbinated  bone,  from  within  out* 
wards.    Jourdain's  method  is  not  often  adopted. 

Perforation  of  the  sinas  is  the  treatment  generally  adopted, 
and  there  are  three  or  four  metboda  of  doing  it.  Zam«rie 
entered  the  sinus  between  the  lygomatic  process  and  the  third 
molar  tooth.  .Dciaalt  operated  in  the  canine  fossa  after 
rutting  through  the  cheek.  Desault's  operation  has  been 
modified ;  the  gum  is  incised  and  the  perforation  is  made  J  of 
nn  inch  or  ao  above  the  gingival  margin.  The  wound  bears  do 
visible  scar.  ChcuUea  opened  the  sinas  tbroogh  the  month. 
All  these  proccedingn  have  their  advantages  and  inconveni- 
tnces;  certain  special  cases  may  call  for  their  employment, 
but  the  following  proceeding  is  that  which  is  generally  pre- 
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PLATE  XLVIL 
LIGATURE   OF  A  NASAL    POLYPUS.— REMOVAL  OP 

TONSILS. 

Fig.  1. —  Vertical  section  of  face  from  before  backwards. — a,  loop 
of  thread  passed  round  a  nasal  jM^lypus  by  means  of  M.  Cbaussier'a 
porie  ligature. 

Fig.  2. — Anatomical  position  of  the  tonsils  between  the  pillars  of 
the  fauces.  — a,  tongue  ;  6,  c,  tonsils. 

Fig.  3. — Tonsil  seized  with  vulsellum  forceps,  a,  is  cut  off  with 
a  probe-pointed  bistoury,  whose  cutting  edge  is  covered  with  tape. 

Fig.  4. — a,  tonsil  removed  by  the  guillotine,  b. 


PLATE  XLVIII. 

CANCER  OF   TONGUE  AND  OPERATION   FOR  STAM- 
MERING. 

Fig.  1 . — Anaiomy. — Arrangement  of  lingual  arteries,  a  and  6. 
Hypoglossal  nerve,  c. 

Fig.  2. — The  cancerous  portion  is  seized  with  clawed  forceps,^. 
Two  incisions,  a  b,  c  b.  forming  a  V,  whose  apex  is  in  the  middle 
line,  bound  a  triangular  flap  which  bares  a  wound  whose  edges 
are  brought  together  by  two  sutures  (fig.  3),  a  and  6. 

Fig.  3. — Sutures. 

Fig,  4. — The  cancerous  portion  is  comprehended  between  two 
ligatures,  6,  c,  and  6,  a,  which  are  drawn  tight  by  means  of  two 
beaded  ocraseurs,  c,  c. 

Fig.  6. — M.  VidaTs  operation. — A  straight  needle,  a,  mounted 
in  a  handle  is  passed  in  above  the  hyoid  bone,  6,  and  transfixes 
the  tongue  from  below  ui)wards  ;  c,  loop  of  thread  carried  up  by 
the  needle. 

Figs.  6,  7,  8. — Same  operation. — Transverse  section  of  .tongue 
to  show  the  courses  the  needle  ought  to  take.  Fig.  6. — a,  needle. 
One  end  of  the  thread,  6,  pulled  out — the  other  end,  c,  hangs 
down  outside.    Fig.  7. — The  needle,  a,  a,  has  been  withdrawn  and 
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pawed  into  tlie  tongue  agsio,  laterally,  lo  that  the  p<Hiit  appem 
■t  tiie  edge  of  the  diaeaBed  orgOD  ;  the  eitmnitua,  b,  c,  of  the 
thread  are  drawn  out.  Fig.  S. — The  two  endi  of  the  Ihraad,  a 
and  b  {whose  loop,  a,  embraces  half  the  tongue),  are  drawn 
together  by  the  ecraseur,  c. 

Pig.  S. — Seetion  a/  gema^htii. — M.  Bavdem'  optratiim. — 
A  tenaculum,  a,  ig  fixed  in  the  mucoua  membrsne,  and  the 
maiillarr  origin  of  the  rausclea  cut  through  with  tdaKn  carried 
OD  the  flat. 

CANCER  OF  THE  TONQUE. 
Ofebatite  HEieuBEa. 
Before  having  recourse  to  auch  operatioiu  a«  remove  part  or 
the  whole  of  the  tongue,  the  surgeon  muat  remember  that 
certain  tumours  are  whoUj  auperflcial,  and  that  it  ie  then 
Bufflcient  to  decorticate  the  tongue  to  take  away  iJie  morbid 
tiasues — that  in  other  casea  enoyated    tumours   seated  in  the 


AND   SURQICAL  ANATOMY.  197 

For  a  cancer  only  affecting  half  the  oi^gan,  Mayor  transfixed 
the  organ  near  its  base,  with  a  bistoury,  which  was  then  carried 
forwards,  splitting  the  tongue.  The  diseased  part  was  then 
strangulated  by  means  of  a  ligature.  One  could,  without  any 
incision,    include  the   diseased    tissue  between  two  ligatures. 

(fig.  4). 

Af.  /.  Cloquet*8  operation, — In  a  case  of  cancer  which  had 
affected  the  whole  of  one  side  of  the  tongue,  and  had  so  ex- 
tended about  the  base  that  ligation  could  not  be  performed  by 
the  mouth,  Cloquet  adopted  the  following  mode  of  operating. 
A  curved  needle  in  a  handle,  having  the  eye  at  its  point,  was 
passed  in  at  the  middle  line  of  the  neck,  above  the  hyoid  bone, 
and  transfixed  the  tongue  from  below  upwards. 

The  eye  of  the  curved  needle — by  means  of  a  rocking  move- 
ment imparted  to  the  handle — is  made  to  appear  in  the  mouth; 
two  ligatures  are  then  passed  through  the  eye.  The  operator 
then  withdraws  the  needle,  and  with  it  the  threads,  so  that  one 
end  of  them  remains  in  the  mouth,  and  one  end  is  hanging  out 
of  the  wound  in  the  neck. 

The  needle  is  passed  again  through  the  neck  wound  ;  but  this 
time  it  is  made  to  issue  at  one  side  of  the  tongue  instead  of 
penetrating  it,  where  the  eye  receives  the  ends  of  the  first 
threads  which  had  remained  in  the  mouth.  The  needle,  again 
withdrawn,  brings  out  these  last  threads  through  the  neck 
wound.  The  ligatures  thus  introduced  are  employed,  one  to 
constrict  half  the  tongue  (transversely),  the  other,  received 
into  a  vertical  slit  in  the  middle  of  the  tip  of  the  tongue, 
completely  isolates  and  strangulates  the  cancerous  tissues. 

Th€  operation  of  M.  Mirault  S Angers  is  a  modification  of 
Cloquet' s.  The  needle  is  passed  first  upwards  through  the 
tongue,  and  then  downwards  at  one  side  of  the  organ. 

VidaCs  operation  (figs.  5,  6,  7,  8).— This  is  the  author's  own 
description  of  his  operation: — "  I  use  a  large  straight  needle  in 
a  handle  (fig  5,  a).  It  has  a  spear-headed  point,  with  an  eye. 
If  only  half  the  tongue  is  to  be  removed,  a  single  very  strong 
thread  is  used.  The  tongue  being  held  by  its  tip  and  drawn 
forward  as  far  as  possible,  the  needle  is  introduced  just  above 
the  hyoid  bone,  6.    The  farther  back  the  disease  has  gone,  the 

14 
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fiirth^  bnck  the  needle  muet  go,  E&ving  paned  it  upwmrds 
thnnigfa  the  tongue — the  point  appears  in  the  mouth  vitfa  Uia 
loop  of  threiid  it  caniee,  c,  the  two  end>  banging  out  of  the  neek, 
held  b;  an  OBsiEtaiit.  The  Burgeon  take*  the  needle  handle  in 
his  left  hand,  and  with  toreepa  draws  one-haK  the  loop  out  of 
the  mouth,  giving  it  to  another  aav^tant  (fig.  0,  6).  There  ia 
now  one  thread  io  the  neck  wound,  c.  The  needle  ia  thea  h>lf 
withdrawn  until  the  point  haa  reached  the  b>M  of  the  tongue, 
when  it  ia  puahed  upwards  and  outworda,  and  the  apear-head 
nppears  between  the  anterior  pillar  of  the  fauoea  and  the  edge 
of  the  tongue  (fig.  7).  With  the  forceps,  the  end  of  thread 
which  had  hung  from  the  neck  ia  drawn  out  of  the  needle-eye, 
and  the  inatrument  ia  completely  withdrawn.  The  two  ends  of 
the  thread  are  tied  or  paeaed  through  a  aerre  tiavd,  t  (fig.  S). 
If  the  cancer  occupies  the  whole  ton^e,  a  double  ligature  ia 
made  to  encircle  both  halveii  of  the  organ.  Hen  two  threada  are 
passed  through  the  needle  eye — one  bla<i  and  one  white — the 
difference  of  colour  renderil^  the  constrictioil  of  each  side  more 
easy  of  accompliahmcnt. " 
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a  finger  of  his  left  hand  in  the  mouth  just  above  the  genial 
tubercles;  then,  with  a  sharp  tenotomy  knife  in  his  right  hand, 
he  pierces  the  skin,  in  the  middle  line  under  the  chin,  and  passes 
the  knife  through  the  inter  muscular  space  of  the  digastric  and 
mylohyoid.  The  sharp  knife  is  then  replace<l  by  a  blunt  one, 
which  is  carried  through  the  wound,  its  edge  turned  forwards, 
until  the  finger  in  the  mouth  feels  the  point  of  th  j  blade ;  then 
turning  the  edge  to  each  side  successively,  the  surgeon  cuts 
through  the  attachment  of  the  genio-glossi.  Before  completing 
this  step,  he  should  be  sure  that  the  knife  is  l^etween  the 
tubercles,  and  not  touching  the  buccal  mucous  membrane. 
After  the  operation  a  considerable  effusion  of  blood  may  take 
place,  causing  some  trouble  in  deglutition  for  three  or  four  days. 
The  results  of  these  operations  have  been  so  often  disappointing 
that  physicians  prefer  to  try  gymnastic  exercises,  as  those  of 
Colombat  Serres,  and  others. 

Section  op  the  Frjenum  Lingua. 

If  it  extends  too  far  forward  the  frscnum  is  troublesome  to  the 
new-bom  infant  in  sucking,  and  in  later  years  it  impedes  speech. 
Before  cutting  the  fra?num,  it  should  not  be  forgotten  that  the 
ranine  veins  run  under  the  tongue  on  each  side.  The  infant  is 
placed  on  the  knees  of  an  assistant,  who  holds  the  child's  head 
back,  and  pinches  his  nose  to  make  him  open  his  mouth  ;  the 
surgeon  lifts  the  tongue  with  the  thumb  and  finger  of  the  left 
hand  to  stretch  the  membrane ;  then  with  scissors,  curved  on 
the  flat,  he  makes  the  incision,  as  far  as  possible  from  the  tongue, 
and  with  the  points  of  the  scissors  turned  downwards,  away 
from  the  ranine  veins.  To  raise  the  tongue  the  split  flat  end 
of  a  director  may  be  used.  The  wound  re(iuires  no  special 
attention. 

Two  accidents  are  to  be  feared  in  this  operation  : — (1)  The 
tongue  being  turned  back  into  the  pharynx,  which  might  cause 
suffocation  ;  (2)  ha)morrhage,  when  the  vessels  arc  wounded.  In 
the  first  case  the  index  finger  can  set  the  tongue  right ;  in  the 
second  case,  one  has  recourse  to  astringents  or  cauterisation  by 
wire  heated  to  whiteness,  or  the  wounded  vessel  may  be  closed 
with  a  ligature. 
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We  Bometimes  see  in  young  in&nts  Eublinguil  iumoun  in  &» 
fonn  of  a  9eeh;  pod.  They  may  be  removed  by  excuing  them 
with  curved  seiasoni. 

Abnosmal  ADBEsiosa  or  the  Tohods. 

These  m&j  be  congenital  or  acquired.  Id  the  first  iiLstance 
they  appear  an  bridles  of  cellular  tiasue,  easilj  diTided  with 
BciBsore  ;  in  the  second  they  are  often  the  reeult  of  suppuration  ; 
the;  are  then  extensive,  and  sometimee  are  vei;  tough. 

The  patient  is  seated  in  a  chair,  the  head  thrown  backwarda, 
the  mouth  kept  open  by  a  cork  between  the  molar  teeth  ;  the 
operator,  standing  behind  the  patient,  eepustea  tbe  buccsJ  wall 
and  tbe  free  parte  of  the  tongue,  and  then  with  a  bistoury 
divides  the  adhesions.  The  operation  ii  stopped  now  and  then 
to  allow  the  patient  to  use  aatringent  gargles. 

The  wound  cicatrises  of  itself.  To  avoid  fresh  adhedons,  the 
patient  ia  advised  to  move  the  tongue  frequently,  and  to  pass 
the  finger  between  the  cut  eiirfaces. 

Sxcition  of  tiie  urula. — The  patient  being  seated  in  a  chair, 
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times  in  the  treatment  of  this  affection  ;  but  they  have  almost 
entirely  given  place  to  exdsion.  It  is  done  either  with  tonsil 
forceps  and  a  probe-pointed  bistoury,  or  with  guillotines  invented 
for  the  special  purpose. 

Excision. — ^The  patient  being  seated  oppositt  the  light,  with 
his  head  leaning  against  the  chest  of  an  assistant,  who  keeps  the 
jaws  open  by  means  of  a  wedge-shaped  cork  placed  between  the 
teeth ;  if  the  assistant  is  in  front  of  the  patient,  he  will  keep 
the  tongue  down  with  a  spatula  or  handle  of  a  spoon.  The 
operator  stands  before  the  patient,  and  seizing  the  tonsil  with 
the  vulsellum  forceps,  draws  the  gland  from  between  the  pillars 
of  the  fauces,  and  slightly  forwards,  thus  making  it  more 
prominent,  and  at  the  same  time  farther  from  the  carotid 
artery.  In  the  disengaged  hand  he  holds  a  probe-pointed 
bistoury,  whose  edge  is  protected  by  being  bound  with  tape 
to  within  an  inch  and  a  half  of  its  extremity.  Bringing  the 
blade  parallel  to  the  wall  of  the  mouth,  under  the  tonsil  with 
the  edge  upwards,  the  operator  cuts  off  the  hypertrophied  gland. 
As  a  rule,  it  is  best  to  remove  as  much  of  the  tumour  as  possible. 
The  operation  is  rarely  followed  by  much  haemorrhage,  and 
astringent  gargles,  or  powdered  alum  placed  on  the  wound,  will 
stop  it,  if  it  occurs. 

Should  there  be  any  reason  to  fear  bleeding,  on  account  of 
the  large  size  of  the  gland,  or  of  any  abnormity  of  growth,  the 
operator  must  take  the  precaution  to  have  an  iron  heated  to 
whiteness,  in  readiness  to  apply  to  the  wound.  It  has  been  said 
that  deep  inspirations  help  to  check  bleeding  from  these  parts. 

Should  the  carotid  artery  be  wounded  in  the  operation,  the 
operator  will  at  once  compress  the  common  carotid  ^ath  his 
fingers  ;  at  the  same  time  a  plug  of  lint  fastened  to  one  blade  of 
straight  forceps  is  applied  to  the  bleeding  spot,  and  the  other 
blade  is  placed  outside  the  cheek  to  form  a  point  of  support ; 
the  two  rings  in  the  handles  are  then  securely  tied  to  each 
other,  thus  exercising  pressure  sufficient  to  stop  a  slight  bleeding, 
or  control  a  more  severe  one  while  the  artery  is  tied. 

It  is  unnecessary  to  describe  here  the  instruments  specially 
devised  for  this  operation.  By  Fahnestock's  tonsillotome  modi- 
fied by  Velpeau  the  tonsil  is  made  to  pass  through  its  two 
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ringi,  and  Gxed  bj  a  sliding  prong  (aingle  or  double),  or  by  a 
twiated  claw ;  it  only  remoiiu  to  moke  the  rings  slide  one  orer 
the  other,  in  order  to  cut  off  the  redundant  gland.  Thrsa 
inBtrumenta,  which  are  certaiill;  very  ingenious,  will  be  used 
with  advantage  in  the  case  of  infante }  but  have  tlie  incon- 
Tenionce  of  not  being  applicable  to  all  cBBCa,  and  effect  only 
an  incomplete  exciflian.  The  bistoury  operation  is  therefore 
generally  preferred  (PI.  XLVII.,  fig.  3,  a,  b). 

PLATE  XLIX. 
OPERATIONS    OK    THE    SAUVART   APPARATUS. 

FiSTOLA  OP  TBB  PiKOriD   OLAKD  AHI)   StEBO'o  DOCT. 

Amatomt. 

Fig.  1. — TAt  patvtid  gland,  a,  whose  shape  is  almost  pyn- 
midal,  is  bounded  above  by  the  zygomatic  process  and  maxillary 
articulation  ;  behind  by  the  atemo-mastoid  muscle  ;  it  lies  over 
the  m.istoid  process  and  the  digastric  muscle.  It  Buirounds  the 
iutemal  utaiillary  artery,  and  sends  glandular  processes  into 
the  condyloid  fossa  and  beneath  the  temporol  bone,  its  deep  or 
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have  often  caused  facial  paralysis  by  dividing  branches  of  the 
nerve. 

The  external  carotid  artery ^  c,  almost  always  runs  up  through 
the  deeper  part  of  the  gland. 

Hie  temporal  artery,  and  its  important  veins,  also  pass  through 
the  gland  in  difierent  directions. 

Do  not  these  anatomical  data  show  how  difficult  and  dangerous 
an  operation  is  extirpation  of  the  gland  i 

Steno's  ducty  b  (figs.  1  &  2),  passes  horizontally  forwards 
upon  the  masseter,  in  a  line  drawn  from  the  tratjiu  to  the 
angle  of  the  mouth  ;  at  the  anterior  edge  of  the  masseter,  it 
changes  its  course  and  passes  perpendiciilarly  into  the  substance 
of  the  cheek,  g<^ing  through  the  buccinator ;  and  after  a  short 
obUque  course  between  this  muscle  and  the  mucous  membrane 
it  opens  in  the  mouth  almost  exactly  opposite  the  separation 
between  the  first  and  second  molar.  This  canal  is  accompanied 
by  branches  from  the  transverse  facial  artery,  and  by  a  branch 
of  the  facial  nerve. 

The  siibmaxiUdry  gland,  c  (fig.  1),  is  placed  under  the  body  of 
the  lower  jaw,  in  relation  with  the  fossa  which  bears  its  name  ; 
it  is  covered  below  by  the  cervical  fascia,  and  the  platysma. 
Within  it  is  related  to  digastricus,  mylohyoideus,  hyogloasua, 
and  the  lingual  nerve.  The  most  important  of  its  relations  is 
with  the  facial  artery,  d  (fig.  1),  which  passes  through  a  groove 
on  its  upper  and  inner  surface. 

Wkartoni  duct,  b  (fig.  1),  arises  in  the  gland,  and  opens  by  the 
aide  of  the  frsenum  linguae. 

Fi{j.  3. — Marand's  operation. 

Fig.  i. —Horizontal  tectum  of  fig.  8. — o,  upi>er  row  of  teeth  ; 
6,  Steno's  duct ;  c,  fistula ;  d,  angle  of  mouth ;  e,  seton  tied 
outside  the  mouth. 

Fig.  6. — Deguuse't  operation. 

Operative  Measures. 

Salivary  fistulsc  are  of  two  kinds  ;  some,  affecting  the  parotid 
directly,  are  situated  over  the  gland  itself,  or  over  the  branches 
of  the  salivary  duct,  while  others  are  caused  by  lesions  of  the 
duct. 
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§  1.  There  are  Tsrioiu  modea  of  treatdng  parotid  Sstula : — 

1 .  Irnlaiing  it^jeetumt,  proposed  by  Louii,  with  aatringant  or 
caiuUc  fluids. 

2.  Caidentatum  vritli  the  rsd-hot  iron,  or  witli  c&iutica. 

3.  VaiaUiim  haa  been  gucoesafully  used  by  H.  Tslpeui. 

4.  Comprenitm,  proposed  by  Desault,  with  the  intentioii  of 
cauaug  atrophy  of  the  parotid.  H.  U&lg^gne,  i""***^  of  this, 
attempta  t«  prevent  the  Sow  of  laliva  and  farour  doatriaation, 
by  the  application  of  a  piece  of  gold  leaf  covered  with  a  patch  of 
Burgundy  pitch. 

G.  Exdtian. — Which  conaiets  in  making  two  elliptical  indrioDi 
to  remove  the  edges  of  the  ulcer,  and  then  uniting  the  nw  »ur- 
facee  by  meaoH  of  euturea. 

5.  Extirpation  of  the  parotid  ii  novadaya  aeldom  attempted 
on  account  of  its  danger. 

i  2.  Fiitula  of  the  dvet  may  be  tieatsd  in  many  waya ;  tiM 
operationa  are  claased  according  to  tiieir  object,  e,  g  : — 

1.  CicBtriaation  of  the  Gatuloua  opening.  3.  Dilatation  of  the 
natural  opening.  3.  The  formation  of  a  new  buccal  opening. 
4.  Procuring  atrophy  of  the  gland. 
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Third  Clast. — The  formation  of  a  new  canal. — To  accomplish 
this  end,  Detoy  passed  a  red-hot  iron  through  the  cheek,  just  in 
£s>nt  of  the  masseter.  The  operation  has  been  modified  by 
later  surgeons,  and  at  present  the  following  method  is  usually 
adopted. 

Ikffuue^a  operation. — Fig.  6  represents  a  horizontal  section  of 
the  cheek,  showing  the  disposition  of  the  parts  concerned ;  a  is 
Steno*s  duct,  c  the  fistulous  opening.  A  trocar  is  passed  into 
the  fistula,  and  as  far  as  possible  along  Steno's  duct,  and  then 
backwards  and  inwards  through  the  cheek  in  the  direction  of 
t,  6.  Two  fingers  passed  into  the  mouth  keep  the  cheek  steady, 
aid  enable  us  to  know  the  point  of  perforation.  The  trocar  is  with- 
drawn,  the  canula  remaining,  and  through  it  a  lead  wire  is  passed 
Cc,  h) ;  then  the  canula  is  taken  out,  and  with  the  trocar  passed  in 
an  opposite  direction  to  the  first  puncture  (dy  e).  Then  a  silk 
thread  is  put  in  through  the  canula,  which  is  next  withdrawn. 
The  silk  is  intended  to  be  tied  to  the  end  of  the  leaden  wire,  in 
order  to  pull  the  wire  into  the  mouth  in  the  line,  <£,  «,  that 
its  two  ends  may  be  fastened  into  a  ring,  /,  which  encircles 
the  soft  parts  at  the  bottom  of  the  fistula.  It  only  remains  to 
pare  the  edges  of  the  fistula,  and  bring  them  together  with 
suture?.  When  the  wound  has  healed,  the  leaden  ring  is  cut, 
and  the  saliva  runs  through  the  artificial  opening  into  the 
mouth. 

M.  Bona  modifies  this  operation  by  using  silk  instead  of  lead 
wire.  M.  Malgaigne  uses  a  strong  silk  thread  with  a  needle  at 
each  end.  The  first  needle  is  passed  into  the  cheek  in  the  line, 
c,  6,  the  second  in  the  line,  d,  e.  The  silk  loop  then  encircles  the 
soft  parts,  when  its  ends  are  tied  in  the  mouth.  This  operation 
is  as  ap«cdy  as  it  is  easy. 

Fourth  Class. — Desaidt  extolled  compression  to  atrophy  the 
gland.  Viborg — for  the  same  purpose — ligatured  the  duct.  But 
the  result  of  experience  has  gone  against  these  procedures,  and 
those  of  the  third  olass  are  preferred. 

Extirpation  of  ike  submaxillary  gland  (see  explanation  of 

Plate  XLIX.). 

Operation, — A  crucial  or  semi-lunar  incision  is  made  through 
the  skin  covering  the  gland.     The  vessels  are  tied  with  two 
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ligatures,  and  cut  between.  The  gland  is  Mixed,  dismi  ont,  and 
isolated  from  the  hypoglossal  nerva  and  lingua)  artary,  by  canful 
didsaction.  After  the  operation  immediate  union  may  be  tried, 
if  the  wound  aUowa,  or  dreamng  wili  lint  may  be  employed, 
leaving  the  parti  to  heal  by  second  intention. 
RANULA. 

Sanvin  is  a  tumour  developed  on  each  side  under  tbe  tongue, 
between  the  jaw  and  the  tongue,  above  the  snprahyoid  muscles. 
SurgooDB  are  not  agreed  as  to  the  nature  of  these  tumours  ;  they 
are  seated  either  in  the  sublingual  gland,  or  are  produced  by 
dilatationa  of  Wharton's  duct,  or  are  eucyHted  tumaun  of  the 
duct  (Jobert).  Whatever  their  origin  may  be,  they  wimetimeB 
ore  of  such  size  as  to  interfere  with  d^utition,  and  to  call  tor 
surgical  aid. 

Ptinctare  andineiiion, — The  original  modes  of  treatment  ai« 
nowadays  rejected  aa  insufficieut. 

Cautfriaiition  with  the  hut  iron  was  employed  by  AmbioM 
Paid  ;  li<|uid  cauatica  and  injectioiis  of  iodine  have  bean  employed 
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PLATE  L. 
STAPHYLOllAPHY. 

Fig.  1. — Rouxs  operation. — The  first  and  secoml  sutures,  d,  rf, 
andc,  c,  having  been  put  in,  the  third  is  placed  half-way  between 
them.  The  free  edge  of  the  cleft  is  held  with  the  forceps,  6,  and 
the  needle  held  in  the  needle- holder,  a,  is  passed  from  behind 
forwards  through  the  margin  of  the  cleft. 

Fig.  2. — The  three  threads, «,  a,  h,  b,  c,  c,  being  in  position,  the 
operator  pares  the  edges  of  the  fissure  with  a  probe-pointed 
knife,  e. 

Fig.  3. — Tightening  the  knots,  f,  c,  6, 6,  with  the  instrument,  a, <7. 

Fig.  4. — Staphyloplasty. — Dufffenbach's  operation. — a,  6,  and 
a,  6,  longitudinal  incisions  made  parallel  to  the  edges  of  the 
fissure. 

PLATE  LL 

STAPHYLORAPHY. 

Figs.  1,  2,  3,  4,  5. — BerartVs  mctliod. — Fig.  1. — The  operator 
seizes  one  edge  of  the  fissure  with  a  pair  of  forceps,  ^/,  and  passes 
a  loop  of  thread,  c,  from  before  backwards  with  a  needle-carrier,  b. 

Fig.  2. — The  ligatures,  ff,  a,  a,  being  in  position,  the  surgeon 
pares  the  edges  of  the  fissure  with  a  bistoury,  c. 

Fig.  3, 4,5. — Diagrams  of  the  above  operatian. — Fig.  3. — Passage 
of  the  first  single  thread,  &,  b,  through  one  lip  of  the  fissure,  a,  a. 

Fig.  4. — Passage  of  the  loop  of  thread,  c. 

Fig.  6. — The  loop  of  thread,  c,  drawing  forwards  the  end,  b,  of 
the  first  thread,  6,  6. 

Fig.  6,  7,  8,  9. — Pierris  method. — Fig.  6. — Application  of 
the  irutrumvnt  behind  one  lip  of  the  JisJtnre. — c,  movable  cap 
holding  a  loop  of  thread,  a ;  b,  hooked  needle  contained  in  a 
canula. 

Fig.  7. — 27i€  canula  pushed  up  to  the  front  of  the  fissure. — 6, 
the  sliding-needle  at  the  moment  when  it  is  about  to  pass  through 
the  edge  of  the  fissure. 

Fig.  8. — The  needle,  6,  pushed  on  by  the  operator  after  having 
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traversed  tlie  lip  and  pushed  back  the  cap,  e,  notarat  in  ita  hoo 
the  loop  of  thread,  a. 

Fiy.  S. — The  needle  draniog  the  loop  of  direid,  a,  forwaido. 

CLEFT-PALATE. 

Opekationb  (Plat^  L.  t  LI.). 

Cleft-palatce  are  almost  always  congenital,  and  appear  in  three 

1.  Simple  Cltft-fdiaitt  affecting  onlj  the  velum  palati,  ia  a 
median  fiaaure  without  loaa  of  aubatanoe,  and   limited  t«  aoft 

2.  IncompUtt  fitture  of  li<  poIoA'ne  arcA,  with  some  oaaeona 
aepaj^on. 

S.  CiymptOK  f>*art  <if  At  palate,  in  which  the  bonea  and  aoft 
parte  are  completelf  separated  the  whole  length  of  the  palat«. 
The  fiaaure  may  reach  the  lipa,  and  be  complicated  with  harelip 
(Plates  XLrV.  &  XLV.). 

The  surgical  operationB'i>y  which  these  deformitiea  are  rmne< 
died  ore: — 1.  SUipkyUraphy,  in  simple  oUft-palate.     2.  Staj/tf- 
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patient  is  seated  opposite  the  light,  the  head  leaning  and  back 
supported  against  the  chest  of  an  assistant ;  the  mouth  is  kept 
wide  open  by  a  cork  between  the  molar  teeth  ;  the  surgeon  in 
front  of  the  patient,  with  forceps  in  his  left  hand,  seizes  the  right 
lip  of  the  fissure,  and  by  a  needle-holder,  a,  held  in  his  right 
hand,  passes  the  point  of  the  needle  behind  the  velum,  to  bring 
it  forwards  through  the  soft-palate,  ^  to  J  of  an  inch  from 
the  edge  of  the  fissure.  The  needle,  passed  as  far  as  its  eye, 
is  loosened  by  the  needle-holder,  and  its  point  seized  by  a  pair  of 
forceps  drawing  it  forwards,  with  the  end  of  thread  which  is  in 
its  eye.  After  some  moments  (to  rest  the  patient),  the  same 
manoeuvre  is  perfonned  on  the  left  lip  with  the  other  needle  on 
the  first  thread,  the  two  ends  of  which  are  now  in  position. 
When  three  sutures  are  used,  the  lowest  is  put  in  first,  then  the 
highest,  and,  lastly,  the  third  is  put  in  the  middle.  Fig.  1  shews 
the  introduction  of  the  third  suture. 

The  ends  of  the  threatls,  c,  c,  rf,  rf,  being  drawn  outside,  and 
the  loop  which  each  forms  being  drawn  down  in  the  pharynx, 
the  next  stage  of  the  operation  is  begun. 

Second  stage. — Paring  the  edges  (fig.  2). — To  pare  the  sur- 
faces which  are  to  be  opposed,  each  margin  is  seized  with  the 
forceps,  a,  held  in  one  hand,  while  with  bent  scissors,  or  a  probe- 
pointed  bistoury  in  the  other  hand,  the  edge  is  cut  oflF  from 
behind  forwards,  keeping  clear  of  the  sutures,  tf ,  a,  i,  i,  c,  c  ;  then 
with  a  probe-pointed  bistoury  the  fragment  is  separated  by  an 
incision  carried  a  little  beyond  the  angle  terminating  the  fissure. 
The  other  edge  is  next  treated  in  the  same  way,  the  second  incision 
being  made  to  meet  the  first,  a  Uttle  beyond  the  angle  of  the 
fissure. 

Third  stage. — Tglng  tht  hnot  (fig.  3). — M.  Roux  begins  by 
drawing  up  the  hindmost  thread  with  his  fingers,  and  after  a 
simple  knot  he  hands  the  threads  over  to  an  assistant,  who  keeps 
the  thread,  b,  J,  in  place  with  ring  forceps, ;  while  the  second 
thread  is  made  tight,  and  then  the  third  is  treated.  The  sutures 
must  not  be  drawn  closer  than  is  necessary  to  keep  the  edges 
well  in  contact,  and  avoid  any  separation  of  the  intervals.  When 
all  this  is  done  (fig.  4)  the  threads  are  cut  off  near  the  knots. 
The  patient  must  be  kept  quiet  and  silent,  and  abituin  from 


210  OPERATnX  SURQERT 

siilid  alimtnt  for  tteeer  three  days! !  <  Anjthiiig  landing  to 
stretch  the  velum  palati  may  conipramue  auecat.  The  aututea 
are  not  taken  out  till  the  third  or  four  day.  The  lowcet 
had  better  rcumn  twenty-four  to  forty-eight  houn  longer 
than  the  others.  There  lire  certain  faults  in  thia  proceeding  of 
U.  Ram.  The  surgeun  needs  much  deiteri^,  or  he  will  find 
several  JnconveaienteB.  It  ia  neceaairj  that  the  sutures  be  pUced 
nt  equal  distatiu<;s  ajiart,  and  that  each  autur«  ponea  through  the 
palate  at  the  same  level — on  each  side — and  that  the  diatADM 
from  the  margia  of  the  liwuro  ia  uniform.  Unless  these  condi- 
tions ore  obecrved,  it  ia  useless  to  hops  for  perfect  appodtion 
without  lapping  or  irregularity  in  the  wound.  And  it  is  easy  to 
understand  the  difficulty  there  must  be  in  passing  autuiea  from 
behind  forward,  when  it  is  impoeaible  to  aee  the  point  at  which 
the  needle  is  going  to  pierce  tbe  palate.  Paring  the  edges  ia 
difficult  when  performed  from  behind  forwards  with  the  bistoury ; 
and  when  using  eciseors  there  is  risk  of  cutting  the  threads. 
Fur  these  reasons  the  operation  haa  been  modified  in  the  metlioda 
t«  be  described. 
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loop  is  made  to  receive  the  end  of  the  first  thread,  b,  and  draw  it 
back  in  the  direction  of  the  arrow,  c,  as  is  shown  in  fig.  5.  The 
other  two  sutures,  being  placed  in  position  in  the  same  manner 
as  the  first,  the  surgeon  proceeds  to  pare  the  edges  from  below 
upwards.  Fig.  2. — The  edge  of  the  cleft  is  seized  with,  by  the 
forceps,  and  the  paring  is  accompanied  with  the  bistoury,  o. 

Velpeau  begins  by  paring  the  edges  before  placing  the 
sutures.  Other  modes  of  operating  are  similar  to  Berard's,  but 
the  instruments  used  are  different.  To  detail  all  the  devices  for 
passing  the  sutures,  or  paring  the  edges  more  easily,  would  be 
wearisome  ;  but  their  mechanism  explains  itself  to  the  surgeon. 
We  will,  therefore,  only  allude  to  the  more  estabUshcd  instru- 
ments. 

Bourgangnoii  has  devised  a  needle  ^i-ith  a  movable  point 
with  which  the  puncture  can  be  made  from  behind.  Other 
needles  of  the  same  kind  straight  and  curved  have  been  effectively 
used  for  perforating  from  the  front. 

Smidt  has  devised  a  needle  consisting  of  a  steel  rod  in  a 
handle,  curved  towards  the  point  in  a  half  circle  of  about  ^  inch 
radius.  The  point  has  not  an  eye,  but  is  a  little  expanded,  and 
hafi  a  notch  in  the  side  to  catch  a  suture  in.  The  thread  being 
attached,  the  needle  is  passed  from  behind  forwards  through  the 
palate,  and  w^hen  the  loop  of  thread  (in  the  notch)  appears  in 
front  it  is  seized,  and  the  needle  is  drawn  back  ;  the  other  end 
of  the  thread  is  then  attached,  and  passed  through  the  other  lip 
of  the  cleft. 

Leroy  d'EtioU'S  has  devised  an  instrument  which  makes  the 
three  punctures  at  once  and  pares  the  edge  at  the  same  time. 

Foraytier  and  Pierri  use  needle-holders,  which  retain  the 
edge  of  the  fissure  while  a  needle  pushed  from  before  backwards 
through  the  pakte  conducts  the  suture  or  brings  it  back.  For 
a  description  of  Pierri's  instrument  see  Plate  LI.,  figs.  6 — 9. 

Staphyloplasty. 
The  loss  of  substance  which  constitutes  cleft-palate  is  often 
80  great  as  to  render  it  impossible  to  bring  the  edges  together  by 
staphyloraphy.      We    then   have  recourse    to  staphyloplasty, 
which  has  three  varieties. 
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it.  Roux't  operatisn. — Itt  order  to  nuka  the  parts  eaner  of 
approximatioii  Roui  made  two  traiuTerae  indiioiu  on  each  nde 
of  the  fissure  the  length  of  the  palate  boDea.  The  reat  of  the 
operetioD  in  aa  luuaL 

Dieffenbach't  operation  (Plate  L.,  &g,  4). — Dieflenbacb  niade 
a  longitudinal  inciaion  on  each  aide,  a,  n,  b,  b,  alxiut  1  of  an  inch 
from  the  cleft. 

Bonjilt  cut  from  each  «de  a  flap,  which  he  dinectad  from 
before  bactwarda,  turned  it  on  ita  pedicle,  and  applied  over  the 
solution  of  continuity.  The  operation,  derived  from  the  Indian 
Qjethod,  is  uot  so  easy  as  tbe  two  former. 

PALitOFlAHtT. 

When  the  palstjne  arch  is  divided  by  ■  considerable  Gssun, 
we  may  have  recourse  to  M.  Roux's  plan  of  disaecting  up  the  aoft 
parts  outside  of  each  set  of  euturee,  wparstiog  them  from  the 
bones,  and  thus  easily  draKing  them  together.  For  thia  porpose 
M.  Roux  used  little  two-edged  knives,  atraight  in  the  blade,  but 
with  the  blades  bent  at  light  angles  or  nearly  ao  to  the  shaft. 


AND  SURGICAL  ANATOMY.  213 

with  lint,  dofle  themBelves  by  meana  of  granulationB,  according 
to  the  aame  process.  When  the  space  in  the  bone  is  either  closed 
or  diminished  so  much  that  the  cleft  in  the  soft  part  is  consider- 
ably lessened,  the  sewing  of  the  palate  may  then  be  undertaken 
according  to  the  direction  already  given,  and  side  incisions  made 
in  the  soft  palate  before  the  sutures  are  put  in.  The  operation 
may  be  continued  from  time  to  time  until  the  cleft  is  removed.'* 
The  late  Sir  William  Fergusson,  without  being  aware  that  this 
procedure  had  been  previously  resorted  to,  employed  it  with 
considerable  success.  It  is,  however,  frequently  followed  by 
necrosis  of  the  palate  bones,  which  may  to  some  extent  be 
obviated  by  making  a  series  of  small  holes  with  a  brad-awl  in  the 
Hne  of  division  of  the  bone  prior  to  using  the  chisel,  after  the 
manner  suggested  and  practised  by  Mr.  Francis  Mason,  of  St. 
Thomas's  Hospital.  The  "muco-perioeteal"  operation  attributed 
to  various  surgeons  is,  perhaps,  the  best,  provided  the  complete 
thickness  of  the  soft  parts  be  stripped  off  freely  from  the  bony 
palate  in  the  direction  from  the  alveolar  border  towards  the 
fissure.  A  properly  made  raspatory  should  be  used,  and  its  edge 
should  not  be  too  sharp,  hence  it  is  preferable  to  the  rectangular 
knives  employed  by  some  surgeons. 


PLATE  LII. 

CATHETERISM  OF  THE  AIR  PASSAGES  AND  OF  THE 

(ESOPHAGUS. 

Figs.  1,  2,  3,  4  represent  antero-posteriar  vertical  sections^ 
ihowing  the  anatovhy  of  the  parts  concerned. 

Fig.  1. — Catheterism  of  the  air  passages. — CTiavssier'smethod. 
— a,  tongue  ;  b,  floor  of  nasal  fossa  ;  e^  laryngeal  tube,  whose  end 
is  in  the  larynx,  c  ;  d,  cesophagus. 

Fig.  2. — Catheterism  of  the  ouophagut  for  feeding  the  insane, 
— a,  tongue ;  &,  floor  of  nasal  fossa ;  c,  tube  with  upper  end 
expanded  into  a  funnel ;  «,  pharynx. 

Fig,  3. — Catheterisni  of  the  oRsophagns. — Daillarger's  inethod, 
— ^The  point  of  the  instrument  is  passed  into  the  upper  part 
of  the  phaiynX)  e;  d,  iron  stilette  ;  ej  whalebone  stilette. 

15 
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Fv).  i. — Sanie  operation. — The  inetnimeiit,  d,  pused  into  the 
ccBophngiiB    e;  c,  e,  c,  Uie  eud  of  &   ■jrringe   lo  inject   fluid 

nourishment. 

CATHETERISM  OP  THE  (ESOPHAGUS. 


The  (esophagus  is  a  loDg  muscular  tube  extending  from  the 
[ihnryni  to  the  Btomach,  flnttened  from  before  backwards,  and 
nn  inch  and  a  quiirter  acrow.  This  canal  lies  on  the  spine  ;  in 
froDt  lies  the  trachea,  slightly  to  the  left,  so  that  the  left  «d« 
of  the  neck  Is  imually  selected  for  OTBophagotomy.  The  phiUTn- 
geal  eml  is  at  the  level  of  the  cricoid  cartilage,  and  at  this  point 
there  are  often  spasmodic  contractiona  which  interfere  with  the 
pasBage  of  bougies,  etc. 

Opera  nvE  MeAsvkes. 
Catheterism  of  the  tcsophagua  is  used  tor  artificial  feeding,  or 
mplojed  to  recognize  the 
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done  with  a  view  to  inject  food  into  the  stomach,  a  syringe  is 
fitted  to  the  outer  opening  for  the  purpose  (fig.  4).  Should  the 
tube  have  aUpped  from  the  pharynx  into  the  larynx,  it  is  indicated 
(1)  by  the  convulsive  cough  and  suffocative  8p;vsm  which  imme- 
diately follow  ;  (2)  the  purpling  of  the  face,  jugulardilaUition,  and 
violent  spattms,  and  the  impossibility  of  articulating  a  single 
word  on  the  part  of  the  patient.  The  last  Byniptuiu  U  the  most 
valuable,  becaurte  it  u  the  only  one  which  doe?i  not  appear 
more  or  less  when  instruments  are  passed  iutnj  the  o>iJophagu8. 
Therefore,  let  it  be  a  rule  to  make  a  patient  nay  some  words 
before  any  alimentaiy  matter  ia  injected  through  the  tube. 

Baiilargerx  vwthod  (Plate  LIL,  fig.  3). — This  id  especially  ap- 
plicable to  the  in.sane,  because  it  allows  us  U)  direct  the  end  of  the 
Bound  with  more  cert<\inty  in  a  class  of  patients  wli m^c  opposition 
may  cause  mistakes  on  the  part  of  the  most  ykilful.  This  surgeon 
uses  a  catheter  with  a  double  stilette.  One  stilctte  is  of  iron 
wire,  d  ;  the  other,  f ,  is  of  whalebone.  The  two  HtUcttes  passed 
into  the  catheter  take  the  curve  given  to  the  tubj  itself  ;  but 
the  iron  wire  keeps  its  curve,  wliile  the  whalebone  tends  to 
become  straight.  The  catheter  is  passed  through  one  of  the 
nostrilB,  and  when  the  end  touches  the  posterior  wall  of  the 
pharynx  (fig.  3)  the  wire  stilette,  d,  is  withdrawn  ;  then  the 
v;halebone  stilette,  r,  acting  alone,  pushes  the  bent  end  of 
the  catheter  against  the  vetebral  column  by  straightening  its 
curve.  This  action  on  the  part  of  the  whalebone  stilette  keeps 
the  end  of  the  catheter  from  the  laryngcid  o})ening,  and  con« 
sequently  saves  the  patient  from  the  dangers  of  a  slip. 

Blanches  method. — To  attain  the  same  end  with  a  more  simple 
apparatus,  and  one  more  under  the  surgeon's  control,  M.  Blanche 
uses  ft  jointed  stilette,  in  which  there  is  a  central  stem  ending  in 
a  ring,  in  which  the  operator  puts  his  thumb  ;  in  two  other  rings 
the  index  and  middle  fingers  are  placed  ;  the  ceutrnl  stem,  being 
either  pushed  in  or  drawn  out,  imparts  to  the  jointed  stilette 
all  Uie  curves  necessary  for  passing  the  catheter.  This  very  clever 
instrument  enables  the  surgeon  to  act  with  rapidity  and  pre- 
dsion,  and  thus  spares  the  patient  much  peril  and  distress. 

I\alert  and  Ferrus's  method, — In  the 'great  majority  of  cases 
of  obstinate  lunatics  it  suffices  to  convey  aliments  into  the 
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pbaiTni,  when  the  wiustion  Uie;  produce  ext 
muvemetits  and  deglutition  is  completel;  effecttd.  FtlotMtd 
Femu  hnve  succeeded  in  feeding  unnilj  patienta  bj  mauu  ct  a, 
female  cotbcter,  whoBO  orifice  is  eipnnded  into  a  funneL  TIm 
instrument  is  pasged  through  the  now  (Sg.  2),  and  fluid  nottriah- 
ment,  piiured  spoonful  b;  spoonful  into  the  fuimel,  rea,chei  the 
pharynx  through  the  catheter,  and  deacenda  into  the  itamach, 

Stbictcbb  op  thk  <EBOpaAai;s. 

The  causes  which  maj  bring  about  stricture  are  numerDot, 
and  we  caanot  here  detail  them  all.  When  the  disorder  ia  dia- 
coTered,  the  liret  thing  to  be  done  ia  to  facilitate  the  psaage  of 
alimentary  mattere  into  the  st^jmach.  Cathetenam  is  then  can-> 
ployed  with  n  larger  or  smaller  catheter,  which  ma;  be  left  in  if 
necessary.  Severai  forma  of  dilators  iiave  been  devised,  ud 
cauteriBatiuu  with  nitrate  of  silver  has  been  used.  These  mea- 
sures ma;  be  applied  ^to  cases  ia  which  the  malady  has  been 
clearly  mode  out. 

Diialion  obtained  by  bougies  of  gradually  increaiiiig  aiae,  as 
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little  irregular  and  pointed  things,  like  fragments  of  bone  or 
fish-bones.  But  it  is  often  necessary  to  use  a  sound  of  some  sort 
to  make  them  pass  into  the  stomach ;  either  a  bougie  or  an 
ordinary  probang  may  be  employed. 

^traction  by  the  mouth. — This  may   be  done  : — 1.  When 
the  foreign  body  is  impacted  in  the  pharynx  or  commencement 
of  the  cesophagus  ;  it  may  then  be  seized  with  the  fingers  or  with 
long  curved  forceps.     2.  When  the  foreign  body  is  arrested  lower 
down,  but  from  its  form  or  its  nature  caunot  be  pushed  on 
without  danger.      The    instruments    invented    for    extracting 
foreign  bodies  are  too  numerous  to  be  described  here.     We  shall 
therefore  confine  ourselves  to  showing  their  mode  of  action,  and 
to  enumerating  the  most  valuable  kinds.     They  are  all  intended 
to  act  from  below  upwards,  and  to  bring  the   body  into   the 
mouth  ;  such  as  hooks  which  can  be  introduced,  closed  between 
the  foreign  bo<ly  and  the  oesophagus,     ^\^leu  below  it  they  are 
opened  in  such  a  way  that  when  drawn  up  the  substance  is 
withdrawn  also.     In  this  category  may  be  placed  probangs,  whose 
sponge  tips  are  contracted  and  dry  when  introduced,  which  are 
allowed  to  remain  below  the  foreign  body  till  they  have  swollen 
and  then  are  pulled  up.     Delahaye's  bundles  of  tow  ;  Ollenroth's 
chaplets  ;  Baudens'  umbrella,  etc.,  etc.     Dupuytren's  prehensive 
sound  is  employed  in  France  ;  it  has  at  one  end  a  loose  hook, 
which  can  be  easily  passed  down.     Drawing  it  back,  the  wings  of 
the  instrument  fall  and  catch  the  foreign  body.     It  is  impossible 
to  estimate  the  relative  value  of  these  contrivances  in  particular 
cases  ;  the  surgeon  will  be  guided  by  the  nature  of  the  case,  and 
will  use  the  usual  simple  methods,  or  will  devise  something  new. 
When  the  methods  now  described  have  failed,  and  by  its  pre- 
sence the  foreign  body  is  causing  inflammation  of  the  oesophagus, 
the  surgeon  must  resort  to  oosophagotomy. 
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PLATE  LIII. 
LIGATURE  OK  VASCULAK  TUMOURS. 
Ballard  and  liigaVt  method, — The  Ggunn  shew  >  aection  of 
the  Iiase  of  ttio  tiuiiotiri,  to  iudicate  the  course  of  the  Deedka. 

i'iff.  I. — .1  Ikii^  and  ttroHQ  thread  with  three  needUi. — a, 
straight  und  ^li.irii-edged  oeedlu  ;  b,  straight  aud  round  needle  ; 

e,  curved  uci'i'du. 

Fig.  2. — a,  h^fc  uf  the  tumour ;  b,  ekin.  A  verticitl  roll  of 
likin  ban  hue.ii  i^ii.ud  froui  tbe  leTel  of  the  upjier  third  uf  the 
tumour  ;  thi  -  fi.']il,  pioiiiod  Liy  the  cuttiug  needle  and  its  threiul, 
Bod  thuu  Ivt  ;ri>.  will  t'liuiidc  the  upptr  third  with  the  thread, 

f.  d,  c,  whiiiii  islreniitius  ]>rotmde  from  the  ekin  iit  the  punc- 
turex,  e,  e.  j1ji'  rouud  etmighC  needle  FemainB  fur  the  present 
uuttiide  till?  tiitii'>ur. 

tig.  3. — Tt.i!  i-iraml  needle  tranafiie*  the  tumour  it  ila  base, 
euterittg  at  the  (luiut,  e,  and,  isaulng  at  b,  it  brings  with  it  n 
luup  of  tbtri-.it,  fl. 
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PLATE  LIV. 
GOITRE   LIGATION. 

Manecs  Operation, 

Fig.  1. — Female  needle,  having  an  eye,  a^  near  its  centre. 

Fig.  2. — Male  needle,  with  an  eye,  6,  at  one  end  to  receive  a 
very  strong  double  thread. 

Fig.  3. — a,  a,  a,  a. — Section  passing  through  the  base  of  a 
tumour  to  show  the  disposition  of  the  needles.  The  female 
needle,  J,  is  put  in  first ;  the  male  needle,  £•,  passes  through  the 
tumour  and  the  eye  of  the  female  needle. 

Fig.  4. — The  female  needle,  tf,  in  place.  The  male  needle,  \ 
has  passed  right  through  the  tumour,  and  the  double  thread, 
c,  c,  remains  engaged  in  the  eye  of  the  needle,  a. 

Fig.  5. — The  female  needle,  a,  pushed  from  above  downwards, 
brings  the  double  thread,  c,  c,  out  of  the  tumour.  One  of  the 
threads  is  then  cut,  and  removed  from  the  eye  of  the  needle,  o. 

Fig.  6. — The  female  needle  is  pulled  back,  bringing  with  it 
the  loop  of  the  thread,  h,  6,  which  is  cut,  and  the  needle  com- 
pletely removed  from  the  tumour. 

Fig.  7. — The  tumour  is  thus  divided  into  four  parts,  isolated 
by  four  loops  of  thread,  a,  6,  c,  </,  e,  /,  g,  A,  i,  j,  k,  /,  whose  ends  are 
drawn  up  by  four  bead  ecraseurs  (fig.  8,  a,  b,  c,  d). 

Goitre. 

The  name  Goitre,  or  bronchocele,  denotes  enlargement  of  the 
thyroid  body.  It  often  accjuires  considerable  size,  and  hinders 
respiration  and  swallowing. 

In  the  great  majority  of  cases  goitre  is  only  produced  by 
hypertrophy  of  the  thyroid ;  but  it  may  also  consist  of  erectile, 
tuberculous,  calcareous,  cancerous,  etc.,  tumours.  Before  having 
recourse  to  operation,  then,  it  is  most  important  to  make  out  the 
nature  of  the  disease,  that  suitable  treatment  may  be  first  tried. 

In  general,  iodine  preparations  are  of  use  in  simple  or  recent 
hypertrophy  ;  puncture  would  be  indicated  in  the  case  of  serous 
or  purulent  cysts.   But  when  the  tumour  is  solid,  the  operations 
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nst'd  in  tlu'  fu.-c  nf  vt'i'y  L'lr;^*'  g')itr^.'^6  ; 
"l'ci;itivi'   ini-a-^urr^,  it   cm  rt'inlci"  ^'ood 
i-"  pitiVr.iblc  to  other  agcut«  ;   but  the 
great  care,  leat  important  organs  near  tl 

Setons  have  been  suocesafuUy  used  b 
Flajani,  Maunoir,  and  Dupuytren  ;  but  t 
in  the  case  of  certain  tumours  whose  n 
Setons  set  up  suppuration,  which  causes 
They  would  be  dangerous  if  the  tumour 
used  they  should  be  passed  through  eac 
and  the  thread  withdrawn  when  the  tumc 

Ligation  of  the  thyroid  arteries, — Thi 
in  erectile  tumours,  in  simple  hypertroph 
development  of  the  thyroid  has  rendered  t 
Both  sides  must  be  tied,  for  any  prospect 
and  Chelius  have  employed  this  treatment. 

Ligature  en  maue  was  first  performed 
Mayor  of  Lausanne  has  since  described  the 

Mayor* $  method, — ^The  tumour  is  laid  ba 
incision,  which  permits  the  skin  to  be  ti 
left ;  then  a  ligature,  consisting  of  two 
colours,  is  passed  through  the  base  of  the  t 
of  each  thread  are  then  drawn  tight,  to  sti 
the  tumour.  If  the  goitre  is  of  laryce  ias»  «*" 
could  Ha  «»«*'--  ^  ' 
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means  of  four  ligatures  acting  from  the  centre  of  the  tumour 
towards  the  circumference. 

The  apparatus  needed  consists  of  two  straight  needles,  whose 
length  should  be  some  centimetres  greater  than  the  larger 
diameter  of  the  tumour.  One  of  these  needles,  called  "the 
female,"  for  simplicity's  sake,  should  be  flat,  sharp-edged,  and 
pierced  at  its  middle  with  an  eye  large  enough  to  be  freely 
traversed  by  the  other,  "the  male"  needle.  This  last  needle 
has  an  eye  at  one  end  which  receives  two  threads  of  different 
colours.  The  tumour  is  first  transfixed  at  fts  base  by  the 
female  needle,  so  that  the  eye  of  the  needle  is  in  the  centre 
of  the  tumour,  and  the  needle  stays  there  while  the  tumour  is 
transfixed  afresh  by  the  male  needle  carrying  its  threads  in  a 
direction  perpendicular  to  the  direction  of  the  female  needle, 
and  through  its  central  eye.  Having  ascertained  that  the  male 
needle  has  passed  through  the  female,  the  male  is  removed, 
leaving  the  threads  running  across  the  base  of  the  tumour  and 
protruding  on  each  side  of  it. 

The  female  needle  is  then  pushed  on  until  one  of  the  threads 
in  its  eye  can  be  seized  and  cut.  Half  the  tumour  is  thus 
divided  into  two  parts,  each  comprised  in  a  loop  of  thread. 
The  same  proceeding  is  repeated  in  the  opposite  direction  to 
form  loops  of  thread  for  the  other  half  ;  and  the  tumour  will 
thus  be  strangulated  at  its  base  by  four  ligatures  acting  from 
the  centre  towards  the  circumference. 

Extirpation. — This  operation,  one  of  the  most  serious  in 
surgery,  ought  not  to  be  attempted  except  in  an  extreme  case, 
as  when  the  patient  is  threatened  with  sufifocation. 

The  surgical  anatomy  of  the  thyroid  region  shows  the  perils 
which  attend  extirpation  of  goitres,  such  as  hsemorrhage,  and 
entrance  of  air  into  the  veins.  Few  successful  results  have  been 
recorded  ;  and  only  under  great  pressiire  should  the  surgeon 
attempt  the  operation.  Careful  attention  to  the  anatomical 
relations  of  the  thyroid  (Plate  LV.)  will  enable  the  surgeon  to 
avoid  some  of  the  vessels  and  nerves,  and  thus  lessen  the  danger. 
The  combination  of  ligation  with  extirpation  as  employed  by 
Mayor  is  the  safest. 
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CATHETEEiaV  OF  TRB  AlR   FASUGBt. 

(n.  Lii.,  fig.  1.) 

The  object  of  this  procedure  a  to  keep  up  Teapiratioo,  «itber  by 
inauSktiun  ur  with  the  tube  left  in,  f«  keep  the  kiyngeal  pmage 
ojieD.  It  ie  used  ia  oxlema  uf  tbo  gtiittie,  in  asphyxia,  and  moit 
of  all  iQ  the  newly-boro.  The  instrument  can  be  uaed  by  tlie 
Qoae  or  mouth. 

1.  Intrediiction  ef  the  tuhc  through  tht  noie.  —  DeiavU't 
method. — A  gum  elastic  catheter,  of  Inrge  gize,  with  a  etilette 
Buitablj  curved,  it  intrudui^nl  through  the  nnnal  foasL  aa  f ar  na 
the  pli,irjns.  Tlie  jnWH  of  the  jsitientore  kept  iii)en  by  means  of 
curkx,  to  cnablo  the  ojioiator  to  seize,  with  his  fiogeis  or  furcepg, 
the  tn<l  of  the  catheter.  The  atilctte  U  withdrawn,  and  the  end 
of  the  c^ithuter  ia  held  against  the  tongue  while  the  catheter  is 
pushed  ou  well  into  tbo  hirynx.  When  the  opemtioD  ha«  Buc- 
cticded,  the  hand  hotdiug  the  instrumeat  feels  that  an  obstacle 
huH  bee[i  overcome  ;  the  lutient  hiia  a  sudden  cough,  and  there 
i^  sjnsuioilic  roitiiug  uf  the  larynx  ;  air  comes  out  of  the  open 
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epiglottia  is  raised,  and  the  instrument  is  passed  on  until  it  is 
well  in  the  larynx,  and  then  the  disk  of  sponge  closes  the  laryn- 
geal opening  around  the  tube. 

If  the  tube  is  in  the  glottis,  the  chest  is  at  once  dilated  by 
blowing  in  ;  but  if  in  the  oesophagus,  the  abdomen  will  be 
inflated  first.  To  ensure  succcbs,  we  are  counselled  to  firmly  press 
the  child's  lips  round  the  tube  ^ith  the  thumb  and  forefinger  of 
each  hand,  while  the  second  and  third  fingers  compress  the 
nostrils  and  close  the  nose.  First  of  all,  the  operator  should 
suck  out  all  mucus  from  the  trachea  and  bronchi ;  then  blow 
in  air  with  the  mouth,  imitating  the  equal  periods  of  natural 
breathing.  After  each  insufllatiou,  the  free  end  of  the  tube  is 
left  open.  The  insufflations  must  be  made  gently — not  to  rupture 
the  air  cells,  by  the  Buddcn  and  violent  ingress  of  a  quantity  of 
air.  Twelve  or  fifteen  insufibitions  a  minute  are  enough.  After 
each  of  them  the  hands  are  pressed  gently  on  the  chest,  to  give 
the  walls  the  movement  of  natural  expiration. 

It  is  often  not  till  the  expiration  of  an  hour  that  the  artificial 
respiration  re-animates  the  infant  and  stimulates  the  heiuii.  It 
must  therefore  be  continued  gently  and  patiently.  The  operation 
should  not  be  given  up  until  the  heart  beats  120  to  130  times 
in  a  minute. 


7V//.V.  1.  -J. —Anat-' 

( liii  ;ly  1.11  tlu'  left  Adc  ui  the  ueck  tha 
taken. 

Under  the  skin  and  cellular  tissue  we  1 
fff  and  the  hyoid  rnusdes,  e^f;  the  exte 
which  crosses  the  stemo-mastoid  is  scan 
the  area  of  the  incision.    At  the  level  of  i 
cellular  tissue  between  the  inner  edge  of  t 
the  hyoid  muscles,  we  find  the  laryngeal  r 
bf  and  thyroid,  d,  arteries.     Thus  the  u 
carried  higher  than  a  point  from  i  to  }  < 
hyoid  bone. 

IH4^,  2. — Beneath  the  stemo-mastoid,  g] , 
KTterjfjf  and  the  jugular  vein,  i,  contained 
These  vessels  cross  the  oesophagus,  X,  in  a  lin 
forwards  and  without  inwards.  Drawing  t 
forwards,  we  find  the  trachea,  O,  which 
cesophagus  ;  lower  down  is  the  inferior  th 
lowest  point  of  the  incision  must  not  com 
than  two  or  three  fingers'  breadths,  on  ace 
Above,  at  the  level  of  the  hyoid  bone,  C 
lingual,  and  superior  thyroid  arteries  menti< 

Fig,  3. — (E$ophagatomy. — a,  fl,  incisinn 
the  anterior  iv»-J- 


y^^. 
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The  operator  stands  on  the  patient's  left^  so  as  to  be  able  to 
make  the  incision  with  the  right  hand,  while  the  left  hand 
separates  and  protects  the  structures  which  have  to  be  avoided. 

An  assistant  on  the  patient's  right  side,  supplied  with  blunt 
hooks,  draws  aside  the  right  edge  of  the  wound,  the  hyoid 
muscles,  and  the  trachea. 

The  operator  then  with  a  convex  bistoury  makes  an  incision 
three  inches  long,  parallel  to  the  trachea,  and  in  the  groove 
which  separates  the  stemo-mastoid  and  thyroid  muscles.  The 
incision  will  pass  through  the  skin,  cellular  tissue,  and  cervical 
fascia  ;  the  cellular  tissue  in  the  intermediate  groove  will 
be  carefully  divided  on  a  director;  the  inner  border  of  the 
stemo-mastoid  muscle  will  be  kept  out  of  the  way  by  the  fingers 
of  the  left  hand,  while  the  assistant  gently  presses  aside  the 
laryngo-tracheal  mass. 

The  trachea  must  be  handled  carefully  not  to  interfere  with 
the  respiration.  Accessions  of  dyspnoea  will  cause  sudden  move- 
ments which  are  dangerous  to  the  patient.  The  omo-hyoid 
muscle  crosses  the  wound  diagonally  ;  when  it  does  not  inter- 
fere with  the  operation  seriously,  it  is  to  be  moved  out  of  the 
way  upwards,  otherwise  it  must  be  divided  on  a  director. 

At  the  bottom  of  the  wound  and  behind  is  the  cellular  sheath 
of  the  great  vessels,  which  must  be  pulled  away  from  the 
oesophagus ;  in  front  the  assistant  removes  the  trachea  with  a 
blunt  hook.  The  oesophagus  then  appears  at  the  bottom  of  the 
wound  in  the  form  of  a  broad  muscular  band  lying  on  the  cervical 
vertebra).  The  foreign  body  oftens  helps  to  distinguish  the 
organ  by  the  swelling  it  causes.  The  patient  may  be  made  to 
swallow,  which  will  make  the  muscular  band  contract  and  become 
firmer. 

The  oesophagus,  being  clearly  defined,  the  bistoury  is  used  to 
make  a  puncture,  which  will  serve  to  begin  an  incision  at  first  of 
small  extent,  but  afterwards  enlarged  with  a  probe-iwinted 
bistoury  to  give  exit  to  the  foreign  body. 

If  the  oi)erator  cannot  distinguish  the  oesophagus  in  the 
wound  a  tube  or  probang  must  be  passed  down  to  assist  in  defin- 
ing it.  This  step  is  especially  necessary  when  the  foreign  body 
is  below  the  wound,  and  cannot  therefore  give  any  indication  of 
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tbc  gullet  1>;  eipandiug  it.  A  bou^  U  enaagh  to  nrre  u  «i 
index  of  the  position  of  (he  tube,  and  to  act  m  a  point  of  reidst- 
ance  fur  the  ineiBion.  Comet'  dart  Bound  may  be  employed  ; 
making  tbe  dart  puncture  the  point  selected,  s  panage  is 
procured  for  a  prolxi-pniDted  bistomy.  But  Uie  moet  con" 
veoient  iniitruiiient  is  Vacca'a.  This  ia  a  catheter  penetrated  in 
part  of  its  length  ;  a  chimnolled  stilette  is  made  to  protrude  from 
the  opening,  when  a  button  b  turned.  Tbe  bulging  caused  by 
the  protniaion  of  the  etilettc  will  guide  the  operator  in  maUng 

The  inciuion  made  ;  the  foreign  body  is  to  be  exti'acted ;  polypus 
forccpA,  tenocula,  houks,  etc.,  will  be  lueful  for  this  purpon- 
Ko  general  rules  for  extractive  maniEuvres  can  bs  given.  The 
nature  and  form  of  the  foreign  body,  tbe  depth  at  which  it  lies, 
will  help  ki  indicate  what  courae  is  to  be  pursued.  After  the 
operation  the  eilges  of  the  wound  are  brought  togetier  by  simple 
dreming.  Uniuu  by  first  intention  is  not  to  be  tried.  If  the 
incbion  in  the  rosophogua  ia  Hiiffioiently  eitenuve  it  will  be  pru- 
dent to  luiTe  a  hollow  sound  in  the  canal  for  some  days,  to  con- 
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PLATE  LVI. 
BRONCHOTOMY. 

^igs.  1,  2,  3. — Surtjlcal  anatomy  of  the  front  of  the  neck. 

Fig.  1. — Snhcutaneous  layer  of  front  of  the  neck. — ^,  a,  lower 
jaw;  B,  hyoid  bone  ;  C^  thyroid  cartilage  ;  d,  d,  carotid  vesseLs ; 
e,  e,  infra-hyoid  muHcles  ;  g,  g,  external  jugular  veins ;  /,  /, 
anterior  jugular  veins;  /i,  stemo-mastoid  muscles. 

The  larjTix  and  trachea  are  covered  in  front  by  akin  and 
superficial  fascia  enveloping  the  platysma.  Some  anastomosing 
branches  of  the  anterior  jugular  vein  are  found  here.  The 
stemo-hyoid  and  stemo-thyroid  muscles,  sometimes  meeting  in 
the  middle  line,  hide  the  larynx  and  trachea  under  a  thin 
muscular  layer  ;  lastly,  deei>er  and  at  the  level  of  the  cricoid 
cartilage  is  the  thyroid  body,  whose  size  and  position  are  variable. 

Fig.  2. — Below  this  superficial  layer  we  find  the  hyoid  bone,  A^ 
the  thyro-hyoid  muscles,  C,  C,  separated  in  the  middle  line,  and 
exposing  the  thyro-hyoid  membrane,  and  the  thyroid  cartilage,  jff, 
the  crico-thyroid  muscles,  d.  the  thyroid  gland,  £*,  and  the  trachea, 
F.  A  dotted  line,  g,  g  shows  the  upper  edge  of  the  sternum  and 
clavicles.  By  the  sides  of  the  larynx  and  trachea  are  the  carotid 
vessels  :  h,  h^  the  common  carotid  ;  i,  superior  thyroid  •  artery;  jf , 
inferior  thjToid  vessels  ;  Aj,  As,  internal  jugular  veins;  I,  innominate 
vein  ;  «i,  inferior  ^thyroid  veins ;  w,  innominate  artery.  The 
thyroid  veins  when  divided  in  tracheotomy  often  bleed  severely. 
The  incision  must  not  be  carried  too  low,  lest  the  innominate 
veins  bo  wounded  ;  the  finger-tip  in  the  wound  will  jjerceive  the 
pulsations  of  the  large  arteries.  In  describing  the  operation  we 
shall  have  to  msist  on  the  importance  of  these  anatomical  data. 

Fig.  3. — Anatomy  of  the  larynx, — a,  hyoid  bone  ;  h,  thyro- 
hyoid membrane ;  c,  thyroid  cartilage  ;  dy  crico-thyroid  mem- 
brane ;  e,  f,  cricoid  cartilage ;  /,  trachea  ;  <;,  g^  internal  jugular 
veins  ;  A,  innominate  vein ;  %jy  j,  thyroid  veins. 

Fig,  4. — Operation  of  tracheotomy. — a,  a,  incision  in  the 
middle  line  in  front  of  the  trachea  ;  h^  b^  tape  to  keep  the  canula 
in  the  trachea.  Under  the  generic  name  brochotomy  are  in- 
cluded those  operations  which  are  intended  to  obtain  an  artifi* 
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Opekations,  etc. 

Broncljotomy  ought  to  be  used  in  all  cases 
of  a  patient  is  threatened  by  a  mechanical  obsl 
tion. 

The  obstacle  may  »M  from  the  pi«.eiioe  of, 
or  from  diseafle  of  the  air  paaeagee. 

1.  Um^n  bodies, — The  aooidental  entrance 
stances  is  the  most  conmion  case  whidi  may  call  ft 
Not  only  can  such  bodies  produce  sufiboation,  b 
up  ulcerations  in  the  larynx  and  trachea,  perfoi 
and  cause  the  most  alanning  accidents ;  then 
double  reason  for  operation  when  the  body  is  nol 
by  the  cough. 

Forei^  bodieg  in  the  msopkagug^  about  th 
larynx  or  trachea,  may  so  compress  those  orgam 
such  a  degree  of  apncda  as  to  demand  immediate 

2.  Organic  leHompfihe  air panaget, — TbmUU 
Flajani  performed  tracheotomy  for  inflammator 
of  the  tonsils.  But  his  example  is  not  to  be  f  oU 
can  usually  be  controlled  by  free  scarification.  . 
of  treatment  should  be  employed  before  havin 
the  more  dangerous  measure. 
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proposed  tracheotomy  for  cases  of  oedema  of  the  glottia,  it  has 
been  sucoeflsfully  practised  by  a  great  number  of  surgeons.  And 
laryngotomy  is  better  than  passing  a  tube  through  the  mouth. 

Laryngeal  disea$es,  as  chronic  inflammation,  tuberculosis,  or 
wounds,  may  produce  suffocation  by  causing  contraction  of  the 
calibre  of  that  organ,  through  cicatrisation.  In  these  cases 
bronchotomy  has  been  successfully  employed  by  numerous 
surgeons. 

Tunumrt. — Bronchotomy  may  be  called  for  when  asphyxia  is 
threatened  by  the  pressure  of  tumours  in  parts  adjoining  the 
larynx. 

Crovp, — Others  had  successfully  used  bronchotomy  in  croup 
but  Bretonneau  regularly  adopted  this  mode  of  treatment,  and 
gave  indications  demanding  its  use. 

Not  only  does  bronchotomy,  by  enabling  the  false  membranes 
to  be  removed,  snatch  the  patient  from  imminent  death ;  but 
prolonging  life,  the  diseased  parts  have  a  better  chance  of  regain- 
ing a  healthy  condition. 

The  greatest  probability  of  success  is  when  tracheotomy  is  per- 
formed on  an  infant  suffocated  by  croup  in  the  l<trynx.  When 
the  false  membranes  extend  into  the  trachea  the  operation  suc- 
c  irt  in  fewer  cases,  and  is  almost  useless  when  the  disease 
extends  to  the  bronchi.  Nevertheless,  the  precise  seat  of  croup 
being  difficult  to  ascertain,  we  should,  in  all  circumstances  when 
aspUyxia  is  threatened,  decide  on  performance  of  the  operation. 

Infra-hyoid  Bronchotomt. 

This  operation  has  been  proposed  by  Malgaigne  in  cases  where 
foreign  bodies  or  grave  disease  are  seated  in  the  larynx. 

In  this  operation  (jwt  yet  performed  on  a  living  subject  /) 
we  divide  the  fibrous  membrane,  b  (Plate  LVL,  fig.  3),  which 
extends  from  the  hyoid  bone,  a,  to  the  thyroid  cartilage,  c,  and 
thus  descend  directly  upon  the  upper  orifice  of  the  larynx. 

Malgaigne* s  operation. — A  transverse  indsion  two  inches 
long  is  made  directly  below  the  hyoid  bone,  along  its  lower 
edge.  The  second  step  is  to  divide  the  platysma  and  the  inner 
half  of  each  of  the  stemo-hyoid  muscles ;  then  directing  the 
point  of  the  bistoiiry  backwards  and  upwards,  the  thyro-hyoid 

16 
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membmiDe  nod  iU  fibrous  eiUxmon  to  the  epiglottis  ire  cut 
through  traUBTersely.  We  thua  reach  the  macoM  membrane, 
which  a  protruil«l  at  each  expirMlon.  It  is  held  with  foroepa 
and  divided  with  the  biatouiy  or  with  Boiaaora  ;  the  epiglottis 
then  apjieart,  ilriveD  into  the  wound  bj  oipirBtion  ;  it  is  held 
out  of  the  way  with  forceps  ur  a  hook,  and  the  whole  larjiu  is 
exposed  to  view,  so  that  inatrumenta  ora  eaaily  guided. 

The  superGtiol  position  of  the  tbp^iid  cartilage  renders  this 
operation  very  easy.  The  thyroarytenoid  muaclee  and  the 
vocal  cords  which  are  attached  to  its  posterior  surface,  in  the 
lower  third  of  the  median  line  of  the  cartilage,  alone  denkaud 
the  coDxideration  of  the  surgeon. 

Oprratipii, — An  incision  ia  made  extending  from  the  hyoid 
bone  to  the  cricoid  cartilage  ;  if  the  iathmua  of  the  thyroid 
boilj  interferes  nith  renching  the  crico-thyroid  membrane,  it  is 
to  be  pulled  donn  ;  the  infra-hyoid  muaclee  are  separated,  and 
after  having  determined  the  exact  position  at  the  crico-thyroid 
mh   the   ineinbriine  which 
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and  the  isthmus  of  the  thyroid  gland  pushed  downwards,  if  in 
the  way  of  the  operator,  and  the  crico-thyroid  membrane  is  thus 
exposed.  If  the  crico-thyroid  artery  is  large,  it  is  seen  crossing 
the  membrane,  and  must  be  avoided  in  opening  the  larynx. 
Some  surgeons  advi.se  that  the  membrane  shall  be  oi>ened  by  a 
longitudinal  incision,  and  enlarged  if  necessary  by  a  crucial  in- 
cision. The  author  makes  only  a  horizontal  incision,  and  of 
sufficient  size  to  enable  the  tulx;  to  be  inserted  without  in- 
convenience. 

Larynoo-tracheotomy. 

This  operation  was  performed  successfully  by  Boyer.  The 
incision  extends  from  the  lower  edge  of  the  thyroid  cartilage  to 
the  first  three  rings  of  the  trachea  (inclusive).  The  muscles  are 
separate*!,  the  thyroid  glind  and  the  crico-thyroid  artery  pulled 
upwards,  and  the  bistoury,  passed  in  just  below  the  artery 
successively  divides  the  crico-thyroid  membrane,  the  cricoid 
cartilage,  and  the  first  rings  of  the  trachea. 

The  divided  cricoid  turns  forcibly  inwards,  and  it  is  difficult 
to  8e])arate  the  etlges.  The  passage  of  a  canula  is  almost  im- 
possible, except  through  the  rings  of  the  trachea. 

Tracheotomy. 

In  some  cases,  for  this  ojieration,  trocars  of  various  sizes, 
straight  or  curved,  have  been  used  ;  they  are  passed  at  once  into 
the  trachea.  This  mode  of  operation  and  these  instruments 
are  now  abandoned,  and  it  is  preferred  to  freely  open  the  trachea 
in  the  middle  line,  in  order  to  easily  introduce  canula*,  which 
answer  the  pur[K>se  to  be  attained  better  than  those  used  with 
the  trocar. 

Anatomy  (Plate  LII.  and  ex])laBation). — It  is  only  necessary 
here  to  remark  that  the  lower  we  go  the  deeper  is  the  trachea, 
and  thiit  it  is  crossed  at  the  level  of  the  sternum  by  the  innomi- 
nate artery,  and  that  in  the  case  of  croup  or  impaction  of  foreign 
bodies  the  soft  parts  may  be  infiltrated  with  serum  or  gas. 

The  inMrumenis  (supposing  the  case  to  be  one  of  croup) 
needed  are  : — (1).  A  straight  bistrjury.  (2).  Dissecting  forceps. 
(3).  Blunt  hooks  or  retractors,  with  which  the  assistanta  are  to 
separate  the  edges  of  the  wound.  (4).  Dilating  forcej)e,  or  a 
dilator.    5.  Single  or  double  canulac  ;  a  hair  probang  to  clean  the 
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canulee,  imd  sponge  probuigi  Ui  dean  the  tische*.    In  aztnctang 
foreign  bodies  long  curved  forceps  are  needed,  in  order  to  reach 
a  subitance  impacted  above  or  below  the  point  at  tlie  indncm. 
Operaiunt, — We  here  iiwart  the  deacription  given  by  Troiu- 

"  The  child  lisa  on  a  table,  a  rolled  pillow  under  tlie  nape  of 
the  neck,  to  make  the  front  o(  the  nook  curve  well  forward — an 
important  condition  ;  tlie  surgeon  (having  at  leaat  three  aMiat- 
anta)  cutii  quickl;  through  the  skin,  then  more  carefuUf  pen*- 
tratea  to  the  trachea,  until  the  trKheal  ring«  are  eipowd.  The 
trachea  is  then  sufGciently  opened.  If  posible  the  veoons 
tmnkl  should  be  avoided  ;  if  they  cann^  be  avoided,  out  them 
through  without  stopping  to  tie  them,  u  the  bleeding  will  atop 
directly  the  tube  is  placed  in  the  trachea. 

"  When  the  trachea  hae  been  opened,  the  bnndies  of  a  dila- 
ting instrument  must  be  piased  between  its  edges  ;  lift  the  child, 
and  wait  for  a  few  momcots  until  breathing  haa  become  regular 
and  the  bleeding  haa  stopped. 

"  If,  in  spite  of  the  opening,  the  child  retnuns  in  a  state  of 
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anastomoee  across  the  tracheal  in  which  case  they  must  be  cut. 
Much  blood  flows,  which  can  usually  be  stopped  by  pressure 
with  the  tip  of  the  finger  by  the  surgeon  on  one  side  or  by  an 
assistant  on  the  other  side.  In  the  meantime  the  incision  is 
continued,  guiding  the  knife  along  the  finger  nail  (deep  in  the 
wound),  and  taking  care  to  sponge  often,  until  the  trachea  is 
seen,  when  it  is  quickly  opened,  and  the  dilator  inserted ;  the 
bleeding  then  stops  at  once. 

"  I  advise,  then,  that  the  veins  be  not  tied,  because,  having  now 
(June  1,  1842)  performed  the  operation  121  times,  I  have  never 
found  the  need  of  doing  so.  Besides  which,  the  ligature  may  prove 
hazardous,  partly  by  inducing  phlebitis,  which  is  particularly 
dangerous  in  this  region,  and  partly  by  protracting  an  opera- 
tion which  is  often  done  under  circumstances  when  it  is  most 
important  not  to  lose  any  time. 

"  Accidents  durUig  operatum. — One  of  these  is  haemorrhage. 
We  have  seen  how  rare  and  how  very  seldom  this  is  serious. 
But  if  we  are  obliged  to  cut  several  thyroid  veins,  and  the  blood 
potu^  out  in  a  stream,  the  trachea  must  be  taken  between  the 
ulnar  edge  of  the  first  finger  and  the  radial  edge  of  the  middle 
finger  (passed  deeply  into  the  woimd  till  the  spine  is  touched), 
then  cut  the  trachea  open  quickly  from  below  upwards,  and  at 
the  same  instant  pass  in  the  dilator,  and  the  bleeding  will  stop, 
I  do  not  speak  of  haemorrhage  from  the  thyroid  artery  or  the 
innominate  ;  it  is  clear  that  such  vessels  must  be  tied  at  once 
to  save  the  patient's  life.  I  don't  know  that  such  .an  accident 
has  ever  happened  ;  but  I  have  many  times  felt  under  my  finger 
the  beating  of  the  innominate  artery,  which  I  should  certainly 
have  cut  if  I  hail  moved  my  bistoury  carelessly  in  the  lower  end 
of  the  wound. 

'*  I  have  many  times  seen  asphyxia  arise  and  breathing  stop 
during  the  operation  ;  the  patient  was  in  a  state  of  apparent 
death.  I  finiBhed  the  incision  as  quickly  as  possible,  passed  the 
canula  in  ;  then,  the  patient  being  placed  on  his  side  (if  blood 
has  run  down  the  trachea,  or  on  his  back  if  not),  I  made  alter- 
nate pressure  on  the  stomach  and  chest,  which  initiated  respira- 
tory movements,  and  all  my  patients  have  returned  to  life. 

'*  Syncope  is  a  more  common  accident,  appearing  usually  just 
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aft«r  the  op«ratdoD,  at  the  momeiit  when,  the  breathing  becooilig 
eaey,  cerebml  coDgestioD  ceaeea  aiddenhf.  I  once  law  it  last 
□early  an  hour  ;  Btill  it  WOB  not  fatal.  I  merely  throv  oold 
water  ou  the  face,  and  same  drops  into  the  trachea,  mopping  it 
out  briBkly  ;  and  I  keep  the  patient  tjing  flat. 

"  Aa  to  the  paasage  of  blood  into  the  trachea,  much  haa  been 
Baid  about  it,  but  I  bare  neTer  seen  serioujs  results  boat  it,  provided 
that  the  dilatiir  U  niieil  at  once,  and  the  Upa  of  the  tracheal 
wound  are  kept  open  ;  or  that,  by  aome  means  or  other,  a  good 
sized  canula  in  promptly  put  in  ;  for  if  after  having  made  the 
ojieumg  the  surgeon  fumbles,  and  cannot  iutroduce  the  canula, 
a  lot  uf  blooil  passes  intci  the  trachea  at  every  inspiration  ;  and 
the  air  not  being  able  to  enter  asphyxia  may  be  the  immediate 
re«u)t ;  the  hietuurrbage  is  also  kept  up  by  the  continued  obstruc- 
tion to  the  breathing. 

"  If,  on  the  other  hand,  the  dilator  keeps  the  tracheal  wound 
open,  the  air  posses  in  easily,  and  blows  out  the  small  quantity  of 
blood  which  has  entered,  and  the  return  of  normal  breathing 
checking  the  htemorrhage,  there  is  no  longer  any  influx  of  blood  ; 
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**  If  the  child  is  strong,  and  has  energetically  expelle<l  the 
false  membranes  from  the  air  passages,  and  if  after  the  oi)era- 
tion  the  breathing  is  easy,  then,  before  introducing  the  canula, 
fifteen  or  twenty  drops  of  a  solution  of  nitrate  of  rfilver  (five 
grains  to  the  ounce)  are  to  be  dropped  into  the  trachea  in  two 
portionn  ;  or  if  there  is  reason  to  suppose  that  the  larynx  alone 
has  been  inva<led  by  the  diphtheria,  then  a  probang  soaked  in  a 
strong  solution  of  nitrate  of  silver  (eighty  grains  to  the  ounce)  is 
passed  along  the  trachea. 

**  The  canula  is  then  introduce<l ;  but  this  should  take  place 
immediately  in  the  case  of  children  operated  on  in  the  last  stage 
of  croup.  And  a  few  drops  of  cold  water  in  the  trachea,  followed 
by  sp(»nging  out,  will  be  the  only  measure  practicable. 

**  Cunulfe. — The  canula  should  be  of  such  length  that  at  the 
moment  it  w  intr<xluced  into  the  trachea,  it  pa.sses  along  the 
canal  to  a  distance  of  nearly  an  inch.  This  is  indisi>ensable,  for 
the  day  after  the  operation  the  skin  and  adjacent  ti^ssues  will  bo 
swollen  to  such  a  degree  that  the  canula  will  not  penetrate  more 
than  \  of  an  inch.  If  the  canula  is  not  long  enough,  it  stai-ts 
from  the  trachea  in  the  attacks  of  cough,  an<l  the  child  may  be 
sutfocateil. 

•*  If  it  is  essential  to  have  a  canula  of  good  length,  it  is  still 
more  important  to  have  it  large  enough.  For  infants  from 
six  mouths  to  two  years  old  the  tracheal  opening  of  the  canula 
should  be  \  inch  in  diameter  ;  for  those  •>f  two  to  four  years 
old  \  inch  ;  for  youths  |  inch  ;  for  people  of  great  stature  I  inch. 

"  The  canula  must  be  withdrawn  whenever  the  respiration  is 
embarnissed,  if  there  \s  reason  to  think  that  the  (obstruction  is 
in  the  artificial  air  passage.  In  general  it  is  enough  to  change 
the  canula  twice  in  twenty-four  hours.  The  expulsi«»n  of  false 
membnmes,  which  would  obstruct  the  passage,  and  abuntlance 
of  mucus  would  demand  more  freiiuent  attention. 

'•When,  instead  of  the  single  canula,  a  doul)le  one  is  used, 
the  inner  one  must  be  withdrawn  every  three  h<.Hirs  and  replaced 
at  once  ;  this  is  done  without  the  patient's  perceiving  it,  and 
renders  the  blocking  of  the  tubes  almost  impossible. 

"  During  the  first  two  or  three  days,  when  the  canula  is  with- 
drawn, the  tracheal  wound  cloaes  directly,  and  t(»  such  an  extent 
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ui  to  cause  ayniptoiiil  of  *q)b7zia  ;  thoTBfors  anotbar  cuiiiIk 
or  &  diktur  muet  be  puied  in  at  unoe,  and  tbe  dilibn'  ii  voy 
lueCul  nben  the  canulat  are  changed,  preventing  a  great  dnd  of 
Buffering  on  the  patient'a  part. 

"  The  moment  when  the  canu]a  ia  ronoved,  or  the  wound  it 
held  open  b;  means  of  the  dilator,  i*  that  which  ahonld  be 
cLoBeu  fur  touching  the  mucoiu  membnne  with  aolutiana,  or 
Bpunging  out  the  trachea  with  a  probang. 

"  At  the  enil  of  tnu  or  three  da;a  the  wound  in  the  traobe* 
remains  open  for  some  minutes  after  the  ranoTal  of  th<  tube, 
which  can  then  be  easily  replaced  without  the  aid  of  the  dilalw. 
Oa  about  the  eighth  daj  the  tiacbetd  wound  will  keep  open  for 
nearly  au  hour  ;  later  on  the  patency  will  laat  throng  a  wholb 
(lay.  or  even  longer. 

"  Ulien,  about  four  or  five  days  after  the  operstion,  the 
patient  iwcuu  to  be  going  on  well,  the  tube  ahould  be  allowed 
tu  remaiu  out  for  a  short  time,  that  the  airgoinginta  the  larynx 
uiaj  displace  the  mucous  and  falee  membianee,  and  olew  ita  way 
through  the  organ.    The  permeability  of  this  air  paaaage  may  be 
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■hort  time  usually  the  trachea  cloaes  completely  ;  the  wound  in  the 
other  soft  part8  also  eoon  closes,  and  the  cicatrix  is  not  important. 

"  On  one  occasion  I  was  able  to  remove  the  canula  finally  at 
the  end  of  four  days  ;  sometimes  it  has  been  from  the  sixth  to 
the  eighth,  usually  from  the  idxth  to  the  thirteenth  ;  once  on  the 
forty-second  day ;  once  on  the  fifty-third.  WTien  no  accident 
arises,  then  the  larynx  clears  itself  in  from  four  to  thirteen  days. 
I  have  never  yet  seen  an  ''  aerial  fistula  "  after  tracheotomy. 

**  Treatment  after  operation. — When  a  child  has  reached  the 
extreme  stage  of  croup,  some  physicians  congider  that  there  is 
only  one  treatment  indicated — do  tracheotomy  and  put  in  a 
canula.  For  my  part,  tracheotomy  appears  to  be  the  means  to 
ward  off  asphyxia,  which  will  kill  the  patient,  and  afterwards 
to  convey  to  the  mucous  membrane  of  the  trachea  and  bronchi 
applications  capable  of  stopping  the  reproduction  or  exten- 
sion of  false  membranes.  I  know  that  many  of  my  confreres 
have  been  successful  while  they  have  been  satisfied  with  fre« 
quently  changing  the  canulse,  and  sponging  from  time  to  time, 
but  I  have  preferred  to  keep  up  local  mediciition.  I  tracheoto- 
mised  in  succession  twenty  children,  and  applied  no  lotions  to 
the  mucous  membranes,  and  the  results  were  so  unfavourable 
that  I  returned  to  the  topical  medication  which  had  been  so 
beneficial  previously  in  my  hands. 

**  The  topical  treatment  which  I  have  adopted  is  the  following 
it  is  that  of  Bretonneau  : — 

'*  As  has  been  said  before,  if  the  child  is  strong,  if  he  has  forcibly 
expelled  the  false  membranes  from  the  air  piuieages,  and  if  after 
the  operation  the  breathing  is  good,  then,  before  introducing 
the  canula,  at  two  or  three  times  the  following  solution  is  dropped 
into  the  trachea  :  fifteen  or  twenty  droprt  (^f  a  solution  of  nitrate 
of  silver,  five  grains  to  the  ounce.  This  application  is  to  be  made 
four  times  the  first  day,  three  times  the  second  and  third  day, 
once  or  twice  the  third  day,  and  then  it  is  given  up.  At  the 
same  time  a  probang  is  used  in  the  trachea,  consisting  of  a  very 
small  sponge  fixed  to  the  end  of  a  very  flexible  whalebone  stem, 
and  soaked  in  a  strong  solution  (one  part  in  five  of  water)  of 
nitrate  of  silver. 

"  Thia  last  manoeuvre  is  enough,  if  there  is  reason  to  believe 
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tliut  the  Uiyni  hIodd  is  affected.  Cauterintioii  in  thii  matmer 
Li  ti>  li«  iv|ivu(«il  HH  iiften  luid  for  the  same  length  of  time  aa  the 
I'mlKing  n[i|iIiuati'jD  nliove  nieiiti'ined.  The  use  of  the  probang 
aloiit  uliil  the  dnipiHiig  in  of  water  are  imjKirtant  additions  to 
tlie  almvo  trmtmont. 

"  If  tliv  viugh  in  linwe  ;iikI  the  expectoraUon  free  there  will  be 
n"  ni-eil  i-t  the  w.itcr.  Ou  the  other  hand,  right  or  ten  drope  of 
Inkewiinii  water  dn  i]i[ie<i  in  once  or  Ivrice  everj  hour  will  mil 
with  tbv  miiciu,  ouften  it.  and  aB<iiet  its  ejection. 

*■  Water  shoul'l  ulwny*  lie  injected  or  dropped  into  the  caniila 
after  lining  vaiutic  soliitiou  to  break  up  the  coagulated  mucoun 
and  bi'lp  ilf  expiilMon.  The  ti«e  of  water  should  be  many  tilue« 
in  an  hmir  ;  and  if  tliu  rei-pirationii  are  rapid  aad  "serratic,"  that 
is,  if  t\ivy  riiHi'iiilili'  the  >ii>iiiirl  of  a  saw  cutting  Konc,  every  u» 
of  till.-  pnitiatig  uliiiiilil  lio  followed  by  dropping  in  water. 

"  The  ciiuiila  »iiil  ti'^iehen  muAt  be  ii>anged  whenever  respiration 
a])|K-ars  oiiil-smmsiil ;  and  the  operation  nill  be  more  effioaoioua 
if  pniiileil  by  (be  ime  of  water.  If  a  aound  of  a  olacltmlve  is 
hearil  ill  the  trai.'liea.  'ir  a  peculiar  whistling  gives  reason  for  thint- 
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like  to  have  been  able  to  compare  the  cases  whose  after  treat- 
ment was  according  to  my  method  with  those  treaty  more 
simply.  But  we  know  that  there  are  now  living  in  Paris  nearly 
fifteen  children  tracheot*jmised  in  the  l;ist  jstago  of  croup,  and  in 
whom  our  method  was  not  followed.' 


PLATE  LVII. 
EXTIRPATION  OF  THE  BREAST.— EMPYEMA. 

I^iy.  1. — Amputation  of  the  hreajtt. — n,  h,  r.  first  curved  incis- 
fiion  made  at  the  base  of  a  cancerous  mamma  :  r',  //,  ^/,  second 
incision,  which  with  the  first  includes  the  breast  in  an  elliptic 
flap. 

J'lg.  2. — Drvftsing  after  operation. — a,  a\  a,  a',  etc.,  adhesive 
strips  keeping  the  eilges  of  the  wound  tngether.  A  strip  of 
lint,  h,  is  fx-stened  in  the  angle  of  the  wound  for  drainage. 

J^if/.  3. — Anatomy  of  the  chcH  fcaUs  and  intercostal  arteries. 
— These  arteries  divide  into  two  l/iMuchos  about  the  posterior 
third  of  the  rib.  The  upiHjr  branch  (which  is  the  larger)  runs  in 
the  grfX)ve  on  the  under  side  of  the  rib  aV)ove.  and  loaves  it  about 
the  anteri«»r  thinl.  The  inferior  branch  runs  along  the  upper 
edge  of  the  rib  bel«^w. 

Ily.  4. — OjH  ration  for  empyema, — Si'ililloVs  opcrativn, 

EXTIRrATION    OF   THE    BrE.\ST. 

The  scirrhous  or  enceplialoid  tumours,  which  are  developed  in 
the  breast,  mo.st  commonly  call  for  this  (Operation.  Many  surgeons 
have  objecte*!  to  the  oj)eration  on  account  of  the  tendency  to 
recurrence  of  the  tumour. 

In  the  meantime,  all  tumours  of  the  breast  not  being  liable 
to  recurrence,  and  numerous  malignant  tumours  never  recurring, 
most  practitioners  prefer  to  operat<3  if  the  i)atieut  presents  condi- 
tions favourable  to  success :  these  are  mobility  of  the  tumour, 
with  well  marke<i  outline,  and  the  age,  strength,  and  health  of 
the  patient.  Large  size  of  tumours,  adherence  to  the  ribs  and 
processes  in  the  axilla,  affections  of  the  axillary  and  cervical 
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glonda,  pole  yellow  colour  of  the  skin,  dunotanriic  of  Uia  eta- 
cerouB  oacheiia,  the  presence  of  tumoun  in  other  parti  of  the 
bod;,  revenliQg  general  aOection  of  the  ijHleDi — tU  Umw  are 
contra-indicationB.  Tet  adhesion  to  tha  riba,  wiQuKit  fnrtlier 
unfavouraLle  wnditious  (such  ai  those  abore-mentitmed),  ii  not 
enough  to  furbid  an  operation.  Operation  ii  not  likdy  to  lead 
topemmnent  cure  ucleee  there  is  good  reason  to  nippoae  thftt  the 
diiieaae  is  purely  local. 

OFZBATIOIta. 

Compres^on,  coadeomed  b;  C.  Bell,  bnl  tupported  b; 
R^cnniier,  is  now  rejected  by  Burgeons  as  uaeleas  in  the  caae  of 
cancerous  tumours  ;  its  successes  were  probably  kttiibutable 
to  errors  in  diagnosis. 

Ordinary  method.— The  instrumaiita  needed  are,  itnightand 
curved  bistouries,  ili^ecting  forceps,  hoo^  arteij  forcepa,  waxed 
thread,  rugines,  resection  sawa,  Hot  iroiu  ma;  ba  vattvl  if 
the  disease  hoK  attacked  the  riba. 

1,  thi-  bodj  turned  to  the  aide 
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operator  first  disaects  from  below  upwards,  then  from  above 
downwards,  taking  care  to  remove  a  layer  of  sound  tissue. 
Commencing  the  dissection  at  the  lower  {>art  of  the  tumour,  we 
are  not  troubled  by  the  blood  which  would  run  over  the  parts  to 
be  cut  if  the  operation  began  above.  Yet  some  operators  prefer 
disaecting  downwards,  not  to  catch  the  bistoury  under  the  Pec- 
toralis.  When  the  tumour  is  very  large,  it  is  to  be  raised  by 
strokes  of  the  knife  made  alternately  above  and  below,  so  as  to 
gradually  isolate  the  mass  from  the  periphery  towards  the 
centre. 

When  the  tumour  has  been  removed,  the  arteries  tied,  the 
wound  sponged,  we  proceed  to  examine  the  subjacent  tissues. 
All  the  parts  which  appear  changed  should  be  taken  away, 
either  with  the  knife  or  with  the  curved  scissors.  Suspected 
glands  must  be  exposed  to  view  by  lengthening  the  incision, 
and  as  it  might  be  dangerous  to  dissect  in  the  axillary  region, 
and  neighbourhood  of  large  vessels,  it  is  more  prudent  to  unseat 
them  and  twist  them  out  with  the  fingers.  It  is  generally  at  the 
level  of  the  thoracic  vessels — below,  on  the  Serrabus  Magnus, 
and  above,  under  the  Pectoralis  Minor — ^that  affected  glands 
are  found.  (The  anatomy  of  the  axilla  is  given  at  page  22, 
Plate  IX.) 

The  operation  ended,  it  is  necessary  to  dross  the  wound  at 
once ;  some  surgeons  wait  some  hours  before  closing  it,  in  order 
to  watch  the  arterioles  which  could  not  be  tied,  and  to  be  able 
to  dose  the  wound  without  fearing  ulterior  haemorrhage.  The 
edges  are  then  brought  together  by  twisted  sutures  (page  7, 
Plate  II.,  fig.  6).  If  the  wound  is  of  small  extent,  and  the 
edges  are  capable  of  easy  extension,  they  may  >)c  brought  together 
by  means  of  very  long  adhesive  strips,  ^  an  inch,  crossing  at 
right  angles  to  the  line  of  the  wound  (Plate  LVII.,  fig.  2).  In 
cases,  on  the  other  hand,  whore  the  ai)proximation  of  the 
edges  is  difficult,  the  edges  must  be  dis8ecte<l  up  to  a  movable 
distance  to  separate  them  from  the  subjacent  parts.  The  cica- 
trix of  the  wound  will  be  watched  carefully,  and  if  any  buds 
of  malignant  growth  appear  they  must  be  at  once  destroye 
#ith  the  knife,  the  hot  iron,  or  some  kind  of  caustic. 
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EHPTEMA  (Figs.  S,  i). 


Pan,  serom,  or  blood  contajoed  in  the  thoracic  cavitj  tnaj 
require  removal.  In  the  normal  state  the  langs  fill  the  chest, 
but  when  there  is  a  colleclioii  of  fluid  in  the  cavity  ol  the 
pleura,  it  [jreasea  apon  the  lungs  from  without  inwaids.  The 
effudon  may  be  BO  great  as  to  compress  the  lung,  and  thus  to 
obatnict  respirntion.  We  have  already  Temarked  that  blood. 
pns,  Benim,  awl  even  gna  niny  collect  ia  the  pleura,  and  neces- 
sitate an  operation  ;  and  the  nature  of  the  effused  fluid,  its 
quantity,  its  situation,  the  d^erent  complications  to  which  it 
gives  rise,  constitute  so  many  indications  for  the  operation, 
cither  at  any  spot  which  tbe  operator  tdioosea  to  select,  or  at 
some  particuUr  spot  where  tbe  operation  is  alone  feasible. 

Effiiainn  Bfbload.—li  tbe  effuson  of  blood  is  the  resnit  of  an 
injury,  the  surgeon  should  not  be  in  a  hurry  to  evacuate  the 
fluid,  tbe  presence  of  which  tends  to  close  the  ruptured  Tesael, 
and  to  arrest  the  haemorrhage.  Care  must  be  taken  to  plnee 
tbe  patient  in  a  proper  position,  to  close  the  wonnd  wbieh  has 
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threatened,  notwithstanding  the  absence  of  inflammatory  symp- 
toms, that  an  operation  is  likely  to  be  successful.  Surgical 
interference  is  uncalle^l  for  at  the  beginning  of  pleurisy,  and 
when  the  inflammation  is  still  in  its  acute  stage,  unless  a  fatal 
issue  from  compre>sion  is  feared.  Nur  should  an  uperation  be 
Tentured  upon  in  those  chronic  pleurisies  whore  the  effusion 
continues  long  after  the  attack,  and  where  the  lung,  driven 
back  upon  itself,  is  no  longer  able  to  exert  its  elasticity, 
unless  at  least  a  month  has  passed  away  and  the  health  of  the 
patient  does  not  progress. 

Effusion  of  (ja». — Air  or  gas  effu-^ed  in  the  pleura  is  so 
quickly  reabsorl>ed  when  the  cause  of  the  effusion  is  slight, 
that  it  is  quite  unnecessary  to  resort  to  an  operation. 

Operations. 

According  to  Galen  the  Greek*?  perforated  the  chest  with  a 
red-hot  iron ;  a  method  which  was  adopted  by  I*aulus  (Egi- 
neta.  The  operation  for  empyema — sometimes  practised  in 
the  form  of  cauterisation,  at  other  times  by  an  incision  into 
the  intercostal  spaces,  or  trephining  the  ribs  them  selves-'- has 
been  attended  at  various  times  by  very  different  results.  After 
having  been  more  than  once  abandoned  and  again  revived,  it 
was  finally  established  as  a  legitimate  operation  by  Dionis, 
Ledran,  Foubert,  and  Morand. 

Numerous  facts  furnished  by  the  practice  of  contemporary 
surgeons  show  that  they  are  succchsful  in  about  five  out  of 
ten  operations ;  a  succ-ess  which  is  quite  sufficient  to  justify 
the  practice  in  those  cases  in  which  this  oi>eration  is  impera- 
tively called  for. 

Is  it  necessary  to  draw  off  the  whole  of  the  fluid  at  once,  by 
a  free  and  rapid  evacuation,  or  is  it  better  to  remove  the  fluid 
slowly  and  gradually  by  means  of  repeated  tappings  by  the 
aspirator  ?  There  is  no  occasion  to  enter  upon  the  discussions 
and  the  differences  of  opinion  to  which  this  (juestion  for  a  long 
time  gave  rise.  Modem  surgeons,  and  chiefly  M.  Reybard 
whose  operation  will  be  presently  described  in  detail,  have 
sufficiently  demonstrated  the  advantages  of  the  latter  plan. 
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1.  Wieretkeipottcbetelected/ortheeperatie»iteptimial, 
— Ab  b  rule  the  opening  is  best  made  at  tome  dependODt  ipot 
in  tha  lower  part  ol  the  chest,  and  where  there  an  no  adhe- 
none.  The  ninth  or  tenth  intercostal  «paoe  should  be  prafened, 
aa  lower  down  the  diapbrsKin  might  be  wounded.  In  thin 
BubjcctB  it  is  always  essj  to  mark  with  praeinon  the  place 
where  the  opening  ia  to  be  made,  u  the  ribe  can  be  felt  and 
coonted.  If  the  obesity  of  the  patient  does  not  admit  of  the 
intercostal  apnce  being  exactly  determined,  the  pnnctoie  can 
be  made  abont  five  fingers'  breadth  below  the  inferior  angle  of 
the  Bcapnla,  or  aboot  the  breadth  at  three  flngen  above  the 
cartilaf!inoits  border  of  the  ribs.  The  poncture  shonld  be  made 
more  behind  than  in  front,  close  to  the  noiixi  of  the  posterior 
third  with  the  two  anterior  thiida  of  the  circoniference  of  the 

3.  n'^n  the  place  choten  it  net  optimuil. — This  is  indicated 
by  the  seat  of  the  effusion.  Oenerally  the  adhesion  can  be 
best  avoided  by  performing  the  operation  about  the  centre  of 
the  effasion. 
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in  tie  wound  the  middle  of  a  piece  of  lint,  in  the  cul-dc-sac  of 
which  some  pellets  of  charpie  should  be  in^iorted,  while  some 
cotton  wool  and  a  thick  compress  and  a  ban<lajie  nicely  ad- 
justed to  the  body  complete  the  drcssin^^s. 

Two  hours  afterwards  the  pus  may  be  ajraiii  discharj^e*!,  and 
the  operation  repeated  at  the  same  interval.  A  little  air  often 
Ijenetrates  the  chest  when  the  dressin^rs  are  removed ;  but 
this  accident  need  not  create  any  uneasiness!*,  provided  that 
it  does  not  again  take  place  during  their  re-application. 
Where,  either  from  want  of  care  or  from  some  other  cause, 
the  collection  of  pus  discharges  itself  and  is  repla  ^ed  by  air, 
the  air  may  be  removed  vnth  M.  Stanski's  air-pump,  or  some 
other  aspirator,  and  the  chest  injected  with  an  antiseptic 
fluid. 

Jf.  Velpeau's  ojyeration. — In  the  case  of  sanLTuineous  effu- 
sion, or  when  the  fluid  penetrates  })eneath  the  intercostal 
integuments,  M.  Valpeau  boldly  plunges  in  a  ))i'*toury  as  far 
as  the  pleural  cavity,  enlarging  the  wound  as  he  withdraws  the 
instrument.  When  the  diagnosis  is  not  d(.)ubtful,  this  pro- 
ceeding has  this  advantage,  that  a  large  opening  gives  free 
vent  to  the  effusion,  whilst  a  very  small  one  may  admit  of  the 
entrance  of  air  without  allowing  the  complete  evacuation  of 
the  pleural  cavity. 

J/.  Vidal  dv,  Qisxiii'  operation. — M.  Vidal  proposes  to  per- 
form the  operation  several  times.  In  the  first  (»peration  he 
advises  an  incision  to  be  first  made  through  the  skin,  the 
subjacent  cellular  tissue,  and  the  muscles.  inehKling  the  ex- 
ternal intercostal  muscle.  As  soon  as  the  internal  intercostal 
muscle  is  exposed,  the  operation  is  8toppc<l,  and  the  wound  is 
filled  with  charpie,  with  the  view  of  setting  up  suppuration. 
A  piece  of  caustic  potash,  as  large  as  that  employe«l  in  making 
a  |>ea-i8sue,  is  then  placed  in  the  wound.  This  gives  rise  to 
an  eschar  of  the  size  of  a  sixpence,  which  is  gradually  thrown 
off ;  while  during  its  separation  there  is  establishe<i  around  the 
borders  of  the  mortified  disc  first  an  oozing,  then  a  discharge 
which  takes  place  so  gradually  as  to  give  the  lungs  time  to 
dilate  to  the  walls  of  the  chest,  and  the  latter  to  close  upon 
the  substance  of  the  lungs.    The  inspiration  of  air  into  the 

17 
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lung  lakes  place  p'Bdually,  and  but  a  very  mitinte  qoKititj 
can  euler  the  pleural  cevity  by  the  eitenial  opening. 

jV.  BeyhaTi'a  vperatitm. — This  operation,  which  is  botb 
ample  and  ing:cnibua,  permits  of  tbe  contional  discharge  of 
the  effused  fluid  nithoat  allowii^  the  air  to  enter  the  plcaral 
cavity.  M.  Ecjbard  perforates  a  rib  with  a  trocar,  and  he 
allun'B  a  canula.  or  tbe  barrel  of  a  quill-pen,  to  remain  in 
the  wound.  The  free  eittemity  of  the  canola  consists  of 
catgut,  or  of  a  tube  made  of  gold-beater's  skin,  which  can 
be  ma<le  soft,  and  the  advantage  of  nhioh  is  tliat  the  fluid  in 
the  pleura  eanilj  encapcs  externally  at  each  inspiration,  while 
the  air  is  prevented  from  enterii^  the  chest  by  the  soft 
walls  of  the  skin  tube  coltapsii^  one  against  the  other  and 
closing  up  tbe  end  of  tbe  canula.  M.  Trousseau  plunges  the 
free  extremity  of  this  instrument  into  a  vessel  full  of  wnter,  a 
proceeding  which  makes  the  introdactioD  of  ail  an  impoeai- 
bility. 

.V.  Stantii't  opfration. — According  to  M.  Stanski.  the  most 
essential  indication  is  to  fill  up  and  to  obliterate  the  sac,  to 
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symptoms,  etc ,  will  guide  the  operator  as  to  whether  he  should 
have  recourse  to  a  slow  or  to  a  quick  method  of  emptying 
the  chest. 

Paracentesis  of  the  Pericabdium. 

A  dangerous  operation  ;  which  is  not  very  often  necessary. 
When,  however,  the  operation  is  deemed  to  be  justifiable,  the 
pericardium  may  be  opened  in  three  situations  :  (1)  between 
the  fifth  and  sixth  intercostal  space ;  (2)  through  the  sternum ; 
and  (3)  through  the  space  which  lies  between  the  xiphoid  car- 
tilage and  the  cartilage  of  the  seventh  rib. 

1.  Di'saulfs  operatloti. — This  surgeon  made  an  incision  be- 
tween the  sixth  and  seventh  left  ribs,  on  a  level  with  the  apex 
of  the  heart.  The  muscular  structures  were  divided  layer  by 
layer,  until  his  finger,  plungetl  into  the  wound,  felt  a  pouch 
full  of  fluid.  This  Desault  opened;  but  the  autopsy  made 
four  days  afterwards  showed  that  he  had  only  opened  a  cyst, 
beneath  which  he  found  the  jKiricardium. 

2.  Skh'derup's  operation. — This  consists  in  trepanning  the 
sternum  in  a  line  \vith  the  mediastinum.  By  this  means  a 
triangular  space  is  reached,  the  base  of  which  is  formed  by 
the  diaphragm,  and  whose  summit  is  on  a  level  with  the  fifth 
rib.  There  is  not  much  resistance  met  with  in  trepanning  the 
bone  until  the  internal  periosteum  is  reached.  This  is  very 
hard,  and  therefore  the  surgeon  should  j)roceed  carefully  for 
fear  of  wounding  the  pleura.  The  opening  being  effected,  the 
patient  should  be  made  to  lean  forward,  so  that  the  peri- 
cardium may  come  within  reach  of  the  finger  of  the  operator. 
A  straight  bistoury  guided  by  the  finger  will  serve  to  open  the 

3.  Larrcifi  operation, — In  passing  through,  from  Ix^low  up- 
wards, the  space  which  separates  the  left  border  of  the  xiphoid 
cartilage  from  the  cartilage  of  the  last  true  rib,  we  come  upon 
the  most  depending  part  of  the  pericardium.  By  this  method, 
which  is  preferable  to  those  described  above,  it  is  easy  to 
avoid  the  pleura,  the  peritoneam,  the  diaphragm,  and  the  in- 
ternal mammary  artery. 


248  OPERATIVE  SUBGEBT 

LESION'S  OF  THE  INTERCOSTAL  ARTERIES. 

The  onl;  wound?  that  can  do  much  injury  to  the  intercostal 
nrtericB  ore  those  which  are  seated  in  the  posterior  third  of 
the  chest.  'When  the  wounded  Temel  is  ridble  it  must  be 
tied.  Theoporations  which,  independently  of  the  ligatare,  have 
been  undertaken  with  the  view  of  arresting  the  hscmorrhage 
are  even  more  numerous  than  the  recorded  obserrattons  of 
these  wounds.  Before  operating  it  ia  necessary  to  discOTer 
the  Bonrce  of  the  hBemoirhagc.  It  has  been  proposed  to 
introduce  into  the  wound  a  card  bent  into  the  form  of  a 

If  the  blood  escapes  beneath  the  card,  it  proceeds  from 
some  injury  to  the  iun;!: ;  if  aborc  the  card,  an  intercostal 
artery  is  the  source  of  the  hemorrhage. 

In  cases  where  the  wound  of  the  artery  is  easily  recognized, 
the  finger,  covered  with  a  Rne  compress,  Utto  the  finger  of  % 
glore,  should  be  inserted  into  the  woond.  Then  the  cut-de- 
sac  of  this  compress  is  to  be  filled  with  charpie  so  as  to  form 
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PLATE  LVIIL 

OPERATIONS  WHICH  ARE  PERFORMED  ON  THE 

ABDOMEN. 

Paracentesis  op  the  Abdomen.— Anatomy. 

Flgi.  1  Ac  2). — It  is  generally  over  the  middle  of  a  line 
(a,  c,  fig.  1),  extending  from  the  umbilicus  to  the  left 
anterior  superior  spinous  process  of  the  ilium,  that  French 
surgeons  plunge  their  trocar  in  the  operation  of  paracentesis. 
By  this  means  it  is  easy  to  avoid  the  fleshy  parts  of  the  ab- 
dominal wall,  or  any  injury  to  the  deep  epigastric  artery  (6, 
fig.  2)  which  courses  beneath  the  rectus  muscle. 

In  England  this  ojxiration  is  performed  in  the  course  of  the 
linea  alba  (a,  h,  fig.  1). 

The  object  of  abdominal  paracentesis  is  the  evacuating  of  a 
collection  of  fluid  in  the  peritoneum.  Ascites  is  the  disease 
in  which  it  is  usually  practised ;  but  this  affection  may  be 
complicated  (1)  with  pregnancy;  (2)  with  an  ovarian  cyst ;  (3) 
by  partitions  constituting  encysted  dropsy;  (4)  with  a  congeni- 
tal hydrocele.  These  various  complications  will  indicate  the 
place  where  the  operation  should  be  performed.  In  the 
ca^ie  of  pregnancy  care  must  be  taken  to  avoid  the  uterus. 
It  is  under  this  latter  circumstance  that  Scarpa  proposed  to 
make  the  puncture  in  the  left  hypochondrium,  a  little  below 
the  third  false  rib.  The  umbilicus  was  selected  by  OUivier 
d' Angers.  M.  VeliKiau  thought  the  puncture  might  be  made 
without  any  risk  in  any  part  of  the  left  flank.  With  regard 
to  the  best  method  to  be  adopted,  the  surgeon  should  like- 
wise take  into  consideration  the  stage  of  pregnancy,  the 
situation  of  the  uterus,  etc.  In  the  case  of  congenital  hydro- 
cele, Morand  and  Le<lran  tapped  the  hydrocele.  In  encysted 
dropsies,  and  in  doubtful  cases,  fluctuation  and  the  swelling 
formed  by  the  fluid  will  indicate  the  spot  where  the  operation 
should  be  performed. 

The  ordinary  operation. — Puncture  with  the  trocar. — The 
instnuuents  required  for  this  operation  consist  of  a  trocar,  a 
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bandage  for  the  body,  and  a  bandftge,  bj  meana  of  wliich 
preasnrc  is  made  npon  the  abdomen  while  tbe  fluid  it  being 
drawn  off. 

Tbe  patient  ties  upon  tbe  edge  ot  the  bed,  ancl  the  operator 
finda  out,  hy  perrussion,  tbe  IcTei  and  tbe  estent  of  the  effusion 
in  order  that  be  may  not  plunge  the  trocar  into  that  part 
of  the  abdomiual  wall  wbicb  lies  over  the  coils  ot  intestine. 
An  incision  J  of  nn  inch  long  is  made  tbrougb  the  integu- 
ment to  Bi^siat  tbo  paaxagc  of  tbe  trocar.  An  assistant  makes 
nitb  both  hand<i  methodical  pressure  on  the  opposite  parts 
to  that  operated  apon. 

Taking,  then,  a  good  hold  of  the  handle  of  the  trocar, 
with  his  forefinger  so  placed  on  it  as  to  limit  the  length 
of  the  instrument  which  is  to  enter  the  abdomen,  tbe  sur- 
geon, with  one  thrust,  plunges  it  into  the  peritoneal  cavity. 
The  canviln  is  then  held  in  its  place  with  one  hand,  white 
the  trocar  is  withdrawn  with  the  other,  Flocculi  floating  in 
the  serous  eKusion,  or  even  a  coil  ot  Intestine,  may  close 
the  internal  a|)crturc  of  the  canula,  and  thus  obstruct  tbe 
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the  canula  should  be  left  in  the  wound,  or  it  should  be  replaced 
by  a  piece  of  wax  or  gum-elastic  bouj^e.  The  wound  may  also 
be  raised  into  a  fold  of  skin,  on  which  pressure  is  maintained. 

M,  Bdiidt'HJt'  operation, — It  sometimes  haj)pens  that  the 
effusion,  having  distended  and  ulcerated  the  skin,  makes  for 
itself  an  opening  on  a  level  with  the  umhilicus.  This  acci- 
dental and  fistulous  opening  allows  the  fhii<l  to  escape  con- 
tinuously. With  the  view  of  imitating  this  accident,  M. 
Baudens  designed  a  caimla  which,  being  allowed  to  remain 
in  the  side,  and  having  a  self-closing  action.  ]>erniit3  of  the 
patient  dra\ving  off  the  fluid  as  fast  as  it  collects.  The 
umbilicus  is  the  place  selected  by  M.  Baudens  for  the  appli- 
cation of  his  caimla.  This  method,  which  necessitates  the  use 
of  a  special  instrument,  is  an  ingenious  mo<lih(»ation  of  that 
adopted  by  M.  Fleury,  but  is  not  unaccompanied  by  danger. 

We  shall  not  here  dwell  upon  the  different  plans,  injections, 
foreign  bodies,  etc.,  that  have  been  proposed  for  the  radical 
cure  of  ascites.  They  are  all  attendetl  with  danger,  and  it  is 
better  to  resort  to  the  o[>eration  of  paracentesis  as  often  as  the 
disease  requires  it. 

Gastrotomy. 

Gastrotomy  signifies  cutting  into  the  belly,  but  the  term  is 
generally  apj)lied  to  the  operation  of  cutting  into  the  stomach. 

This  operation  is  justifiable  when  a  foreign  body  is 
present  in  the  stomach,  but  only  when  the  foreign  body, 
not  being  able  to  pass  through  the  pylorus,  gives  rise  to 
some  serious  mischief,  or  threatens  to  make  its  way  out 
externally.  The  operation  in  these  cases  has  been  particularly 
successful.  An  incision  should  1x3  made  over  the  tumour  or 
over  the  abscess  that  has  been  formed.  But  if  there  are  no 
external  signs  of  the  presence  of  a  foreign  body,  an  incision 
of  three  inches  in  length  maybe  made  in  the  epigastric  region, 
over  the  middle  hue.  The  peritoneum  should  l>e  cautiously 
divided,  the  transverse  colon  drawn  to  one  side,  and  the 
anterior  surface  of  the  stomach,  being  drawn  out  and  exposed, 
should  be  opened  in  such  a  situation  that  there  can  be  no 
risk  of  wounding  the  coronary  artecieai 
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It  in  quite  anneceBsnry  to  indstapon  the  dttngersiniepanble 
from  flo  seriona  an  operation.  Before  it  is  determined  npon 
snrgBona  woald  do  well  to  make  a  trial  ol  tbe  lithotrite 
iiiitrament,  wbich  may  be  eaeily  paased  down  tbe  cEoophagiis. 

Siditlot't  epfration. — This  Burgeon  makes  crneial  incieiona 
three  inches  in  length,  the  vertical  arm  of  which  is  on  the  left 
^ide  of  tbe  middle  line  of  the  body,  two  fingers'  breadth  from 
the  costal  cartilage,  and  commencing  immediately  below  the 
Icrel  of  tbe  ensiform  cartilage.  The  muacolar  fibres  are  cut 
through  by  these  incijions.  On  opening  the  peritonemn,  tbe 
border  of  the  left  lobe  of  the  liver  ia  eongbt  for,  and  tbe 
stomach,  which  Uea  below  it,  can  be  seiwd  and  drawn  forward 
by  means  of  tbe  thamb  and  finger. 

Mr.  Bryant,  in  two  operotiMie,  made  the  incisicai  from  tbe 
linea  semilunaris,  near  tbe  xiphoid  cartilage,  obliqoel;  down- 
wnids  and  ontwarde,  parallel  with  tbe  line  cd  the  ribi. 

Qabtboetokt, 
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80  as  not  to  exceed  the  area  of  adhesion,  should  be  cau- 
tiously made,  when,  if  the  diagnosis  is  correct,  immediate 
eadt  will  be  given  to  the  pus.  When  the  diagnosis  is  doubtful, 
and  the  existence  of  adhesions  uncertain,  it  is  advisable  to 
employ  the  aspirator. 

Graveis  operation. — The  tissues  are  divided  layer  by  layer  as 
far  as  the  peritoneum.  The  wound  is  then  filled  with  charpie, 
and  the  resulting  inflammation  gives  rise  to  adhesions,  and 
lays  open  the  abscess. 

M.  Begin'' i  method. — The  tissues  are  divided  as  far  as  the 
I)eritoneum,  in  the  same  manner  as  in  Graves's  operation* 
and  the  wound  dressed.  But  on  the  third  day,  when  adhe- 
sions have  been  established,  the  abscess  is  opened  with  a 
bistoury. 

M.  Bicamier's  operation. — M.  R6camier  reaches  the  peri- 
toneum by  repeatedly  cauterising  the  parts  with  caustic 
potash.  The  sloughing  sets  up  the  adhesive  inflammation, 
and  the  tumour  can  be  opened  with  the  bistoury  or  trocar. 
The  walls  of  an  abscess  in  a  parenchymatous  organ  like  the 
liver  cannot  become  approximated,  and  a  cavity  remains 
behind  in  which  air  may  collect.  It  has  therefore  been 
proposed  to  substitute  for  the  pus  an  injection  of  some 
emollient  fluid. 

The  possibility  of  opening  the  gall-hl^dder,  if  necessary,  in 
the  same  manner  as  abscesses  of  the  liver  may  be  easily  con- 
ceived ;  but  the  danger  of  an  incorrect  diagnosis  will  make 
surgeons  hesitate  before  performing  such  an  o})t'ration.  Hydatid 
i*ysts  may  be  opened  by  simple  puncture,  in  like  manner,  or 
they  may  be  evacuated  by  the  aspirator. 

OVARIAN  CYSTS. 

Ovarian  cysts  vary  much  in  size,  in  form,  in  consistence, 
and  in  the  nature  of  their  contents.  Some— the  dermoid 
class — consist  of  a  mass  of  fatty  matter,  in  the  midst  of  which 
are  to  be  found  teeth,  hair,  fragments  of  bone,  etc. 

Sermis  cyMts  contain  fluid,  which  varies  much  in  consistence. 
Sometimes  they  form  one  large  sac  completely  filling  the 
abdomen,  and  sometimes  they  arc  composed  of  a  yariablo 
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number  of  cysts  full  of  fluid,  and  without  any  commnnicttion 
bcttreen  tbcm.  The  relntioDs  of  these  kind  of  tamoors  to 
other  oi^ns  nre  equally  variable.  At  one  time  they  contract 
adhesion  with  the  large  omentum  and.  other  parts  of  the 
peritoneum,  while  at  another  time  the  tomour  is  isolated  and 
pedunculated. 

Operatiom. — Tapping. — Tapping  is  only  applicable  to  csaea 
of  dropucal  cysts,  and  is,  moreover,  merely  tialliatlv&  It  may 
be  performed  either  at  the  most  prominent  part  of  the  tomoor  or 
per  vaginam.  Tapping  the  abdomen  ia  preferable  to  puncturing 
the  vagina,  as  there  is  loea  risk  of  peritonitis.  To  obtain  a 
radical  cure  it  has  been  proposed  to  conjoin  with  the  tapping 
compression,  and  the  use  of  irritant  injection!.  Bnt  experience 
has  not  yet  shown  that  there  is  anything  to  be  gained  by  thia 
plan,  and  it  19  best  to  conflne  the  operation  to  simple  tapping, 
with  the  view  of  guarding  the  patient  as  much  as  possihle  from 
an;  accidents  that  may  arise. 

Incijien.  recommended  by  Ledran,  la  chiefly  indicated  when 
the  cyBts  are  multilocular,  and  cimtain  fluid  of  some  conaist- 


AND   SURGICAL  ANATOMY.  255 

to  facilitate  an  incision  being  made  through  it  as  large  as  that 
through  the  integuments.  The  tumour  can  then  be  explored 
with  the  view  of  seeing  whether  it  has  contracted  any  adhe- 
sions. If  these  are  slight  they  may  be  divided  or  torn  asunder, 
80  that  the  base  of  the  tumour  may  be  more  easily  examined. 
But  when  they  are  both  strong  and  numerous,  it  is  better  to 
let  them  alone,  and  to  merely  empty  the  cyst. 

When  the  ixjtlicle  is  fully  exposed  it  should  be  surrounded  by 
a  strong  ligature.  If  it  be  large  it  .should  be  transfixed  with  a 
needle  armed  with  a  duuble  thread,  and  in  this  wav  several 
ligatures  can  be  easily  applied.  The  tumour  may  then  Ikj  cut 
off  within  f  of  an  inch  of  the  ligatures.  When  the  opera- 
tion is  over  the  external  wound  should  be  closetl  with  the 
interrupted  suture.  In  some  cases  an  incisi«m  extending  from 
the  umbilicus  to  the  pubis  is  not  long  enough  ;  and  it  may  \)Q 
necessary  to  make  an  incision  from  the  xiphoid  cartilage  to  the 
symphysis  pubis. 

Tliere  are  two  other  methods  of  dealing  with  the  pedicle :  tho 
clamp  and  actual  cautery. 

There  are  several  varieties  of  clamps  in  use,  the  object  of  all 
of  them  being  to  hold  the  pedicle  firmly,  so  that  no  haemorr- 
hage can  take  place  from  the  divided  vesf^jls,  and  to  retiun  it 
external  to  the  abdominal  walls. 

In  using  the  cautery  the  peilicle  is  tii<t  clamped,  and  the 
tumour  cut  away  about  an  inch  from  the  clamp  ;  an  iron, 
heated  only  to  black  heat,  is  then  appli«;d  until  the  mass 
is  cut  off  on  a  level  with  the  clanij).  With  this  method  of 
treating  the  pedicle  there  is  great  danger  of  fatal  secondary 
haemorrhage. 

WOUNDS    OB^    TUE    ABDOMEN. 

Simple  penetrating  wounth. 

When  these  wounds  exceed  an  inch  or  so  in  length  they 
are  almost  invariably  followed  by  a  heniia  of  tho  intestines,  or 
of  the  great  omentum.  If  the  protruding  parts  are  not 
injured,  it  will  be  sufficient  to  wash  them  with  a  little  tepid 
water  and  to  return  them.    It  is  sometimes    necessary  to 
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imniTel  them  beforetheirTcductioacanbeeflected.  The  edges 
of  the  abdomiDal  wound  msj  be  then  accnntely  broQght 
t<>getber,  either  witb  the  twisted  or  the  interrupted  mlrei  wire 
Butore,  and  a  bandage  applied  roond  the  body. 

Wesitdi  attended  ifith  itrangvlatiim  ^  the  vueera. 
The  protruding  parts  mn;  be  Htrangnlated  by  the  woond, 
the  resolt  of  which  may  be  so  serioni  as  to  call  for  the 
prompt  assisiBQce  of  the  surgeon.  The  natnre  ot  tbe  parts 
implicated  and  the  eererit;  of  the  injuries  inflicted  will 
indicate  what  course  should  be  pursued. 

STKANODIATION  OF  THE  GREAT  OMENTDM. 
Simple  Strakoui^iion. 


Tbe  exposed  portion  ot  omentum  Bhonld  be  nnfolded  in  case 
it  should  enclose  a  small  portion  of  bowel.  When  only  tbe 
amentum  is  engaged  in  the  wound,  and  when  the  patient  feels 
□0  drnggin);  pain  in  taming  round,  it  is  better  not  to  di^urb 
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80  as  to  relax  the  abdominal  muscles,  the  operator  presses  down 
the  hernia  with  his  left  hand,  while  with  the  right  he  intro- 
duces a  hernia  director  into  the  upper  part  of  the  wound.  The 
director  is  then  passed  beneath  the  peritoneum,  and  guides  the 
blade  of  the  hernia  knife  in  the  division  of  the  stricture.  The 
operator  should  take  care  that  the  protruding  bowel  does  not 
overlap  the  groove  of  the  director,  and  that  the  knife  docs  not 
wound  the  non-protruding  iMjrtion  of  bowel.  The  left  index 
finger  may  serve  as  a  guide  to  the  knife  instead  of  a  director. 

When  the  director  cannot  Ix;  introduced,  the  integument 
should  be  divided  layer  by  layer  as  far  a:^  the  peritoneum. 
The  surgeon,  pressing  the  bowel  down  with  his  left  hand,  passes 
the  finger  of  the  same  hand  up  to  the  sui)erior  angle  of  the 
wound,  and  by  careful  and  repeated  incisions  reaches  the 
peritoneum,  which  is  then  divided  with  the  help  of  a  director. 

WOUNDS   OF  THE   INTESTINES. 

(See  Plate  LIX.) 

If  the  wounded  bowel  remain  within  the  abdominal  cavity, 
it  will  be  only  necessary  to  prevent  the  occurrence  of  inflam- 
mation by  antiphlogistic  measurci-'.  But  when  the  abilominal 
wound  is  large  and  permits  of  the  coils  of  intestine  being  easily 
drawn  out,  there  is  nothing  to  prevent  a  search  Ix^ing  made  for 
the  wound  in  the  bowel,  which,  if  more  than  |  of  an  inch  in 
length,  may  be  closed  with  a  suture. 

Hereafter  a  description  will  be  given  of  the  operations  by 
means  of  which  an  artificial  anus  may  Ihj  established.  At 
present  it  will  suflice  to  mention  those  measures  which  are 
usually  adopted  to  obtain  an  immediate  cure  by  bringing 
together  the  edges  of  the  wound,  without  interfering  with  the 
intestinal  tube. 

These  neasures  will  vary  according  as  the  wounds  are  longi- 
tudinal or  transverse. 

1.  Longitudinal  woundt. 

Palfyn't  method. — This  consists  in  fastening  the  lips  of  the 
intestinal  wound  to  the  peritoneal  surface  of  the  abdominal 
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wutmd.  For  this  purpose  b  sillc  tliread  passed  throngb  the 
etXgea  of  the  wonnd  keeps  tbem  in  appositioii,  while  the  ends 
of  the  thread  fiistened  outside  support  the  bowel  agsinst  the 
external  wound.  This  plan,  though  etuily  carried,  oat,  may 
lead  to  the  formation  of  an  artiticial  bhub. 

Ledran't  epcration. — Moic  complicated  than  the  preceding, 
it  iuTolTes  the  same  principle.  Beveral  piecea  of  thread, 
about  1  of  an  inch  apert,.are  passed  in  the  same  maimer  as  in 
Falfyn's  operation.  The  ends  of  the  thread  are  then  united, 
and  twisted  in  such  a  mannn  ta  to  emnre  the  approximation 
of  the  edges  of  the  wound,  the  contraction  of  the  intestinal 
nail,  and  the  ultimate  closure  of  the  wound.  The  handle 
formed  l>y  the  ends  of  the  threads  is  fixed  outside  the 
abdomen. 

Operation  ef  M.  Beyhard  (fig.  2,  Plate  LIX.).— This 
operation  has  also  for  its  object  the  adhesion  of  the  risccral 
to  the  parietal  peritoneum.  A  small  longitadinal  piece  of 
wood,  rounded  at  its  angles,  is  taken,  and  a  thread  passed 
through  two  holes  made  in   its  centre   at>out  f  of  an   inch 
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bowel ;  ^ ,  wooden  plate :  d,  coil  of  threarl ;  /f ,  rf,  external 
knot  of  the  thread  which  passes  through  the  abdominal 
wall,  a,  a. 

A.  Coopers  operation. — ^When  the  intestinal  lesion  is  very 
slight,  it  may  be  seizetl  with  a  pair  of  forceps,  and  a  ligature 
applied  to  it  as  if  it  were  a  blood  vessel. 

M.  Joherfff  method. — The  eilges  of  the  wound  are  perforated 
by  several  pieces  of  thread,  then  reversed  in  such  a  manner 
that  by  tying  them  the  serous  surfaces  are  kept  in  apposition. 

M.  Moreau  Boutard^s  operation. — The  mucous  membrane 
of  the  bowel  being  everted  is  excised,  and  interrupted 
Futures  are  applietl  so  as  to  keep  in  contact  the  cut  surfaces. 
One  end  ot  each  thread  is  cut  near  the  knot,  while  the  other 
end  should  be  passed  through  the  alxlominal  wall  in  order  to 
ensure  the  immediate  union  of  the  edges  of  the  wound  and 
their  adhesion  to  the  wall  of  the  alxlomen. 

The  eontinued  suture,  described  at  page  7,  is  apj)licable  to 
wounds  of  the  intestine.  The  thread  serves  the  purpose  of 
fixing  the  l>owel  to  the  external  wound,  and  at  the  end  of  five 
or  six  days  it  can  be  gently  withdrawn. 

The  operation  of  M.  Beyhard. — This  is  a  modification  of 
the  continued  suture.  A  sewing  needle  is  used,  with  a  double 
thread,  to  the  free  loop  of  which  is  fixed  a  small  plug  of 
lint.  The  operation  is  commenced  by  piercing  the  parts  from 
within  outwards  near  the  angle  of  the  wound.  The  small 
plug  fixes  one  end  of  the  thread,  and  after>vords  serves  the 
purpose  c»f  drawing  the  thread  along  \^'ith  it  in  the  motions. 
When  the  continued  suture  has  baen  applied  the  whole  length 
of  the  wound,  the  doubled  thread  is  separated,  the  free 
ends  of  the  threads  are  tied,  and  are  then  cut  close  to  the  knot. 
The  bowel  is  then  returned  and  the  thread  cuts  its  way  through 
the  parts  to  which  it  is  applied,  and  falls  into  the  bowel, 
where  it  is  expeiled  \vith  the  stools. 

M.  Gehjs  operation. — The  quilted  suture  (PI.  LIX,  fig.  1). 
In  order  to  understand  this  operation  the  reader  should 
refer  to  the  description  of  the  above  plate.  A  waxed  thread 
is  armed  at  each  end  with  an  ordinary  needle.  One  of  them 
is  thrust  into  the  bowel  parallel   to   the   wooiijl   onteide 
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and  behind  one  of  its  angles,  and  about  (  of  an  Inch  from 
it.  The  other  needle  U  applied  in  the  Mme  manner  to 
the  opposite  et^e  of  the  wound.  The  tbresda  are  then 
crossed  ;  the  needle  on  the  left  side  pMdng  over  to  the  right, 
and  riee  rertd.  With  each  thread  uiotber  stitch  ii  made 
exact);  like  the  RrEt,  taking  care  to  enter  each  needle  at  the 
point  from  which  the  other  escapes.  This  maDaeovre  is 
aftem'ardg  repeated  as  many  times  as  the  extent  of  tlie 
wound  renders  necessary.  That  being  done,  each  stitch 
should  be  properly  tightened  before  the  threads  are  tied. 
This  may  be  done  by  seizing  with  a  pair  of  dissectiug  fonxps 
each  transccrse  stitch  and  even  each  of  the  two  threads 
which  compose  it,  making  slight  tTactton,  and  at  the  same 
time  pressing  down  the  edges  at  tha  wound.  There  is  nothing 
to  prevent  their  being  so  exactly  adjosted  that  it  is  impossible 
to  perceive  externally  any  trace  of  ths  threads  by  means  of 
which  the  union  bos  been  accomplished.  When  the  operation 
is  over,  it  only  remains  to  tie  the  two  threads,  and  to  cut 
tlicm  close  to  the  knot  The  needles  used  should  be  a  little 
11  lUc  ILruml.  ai)  that  the  latter  may  cneilT  follow  the 
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— Du verger  made  use- ofc  a  p6rtlon*of  a  bullock's  trachea, 
furnished  with  pieces  of  thread  disposed  at  equal  (listaDces, ' 
each  end  ©^  which  wa4  provided  ■  ^th  a  curved  needle.  The 
trachea  was  introduoed  into  the  two  ends  of  the  bowel,  and  thei 
needles,  passing  through  the  intestinal  tube  from  within  out- 
wards, ensured  the  edges  of  the  divided  bowel  Vieins  tixed  and 
approximated  over  the  trachea,  while  the  fastening  of  the 
threads*  piefien^  the  union.  ■  •    . 

M,  JohertU  operation. — When  the  omentum  rret<^  in   front  • 
of  the  wounded  bowel  a  fold  of  it  may.  as  M.  Jol>crt  recom- 
mends, •  be  interposed  between  the  approximated  edges  of  the 
bowel  and  united  by  a  few  sutures  applied  in  the  manner 
adopted  by  Ledran, 

Union  of  the  serous  surfaces. — Adhesion  between  serous 
membranes  is  readily  affected  provided  the  surfaces  arc  kept 
sufficiently  long  in  contact.  ■  Mucous  membranes,  on  the  other 
hand,  unite  with  more  difficulty,  and  the  adhesion  of  mucous 
and  Berods  membranes  Cannot  be  directly  accomplished. 
These  facts,  which  are  demonstrated  by  Richat  and  Richeraud, 
led  to  further  researches,  and  gave  origin  to  the  following 
operations.  V 

j~:^V.  Joherfs  •  operation  (fig.  3); — The  two  ends  of  the 
bowel  are4*papated  fxfom  the  mesentery  for  the  space  of  J 
an  inch^in-otdep  ft>  ^iHtdte  the  invagination  of  the  upper 
within  the  law0r^  portion  of  the  bowel.  The  haemorrhage 
resulting  from  the  cut  mesentery,  if  slight.  nee<l  not  be  inter- 
fered withvandat  all  events  a  temporary  ligature  will  be 
sufficient  to' Arrest  it.  ^  The  surgeon  then  seizes  with  his  left 
hand  the  upjjer  portion  of  the  wounded  bowel,  while  with 
his  right  hafld-  he  passes  -from  within  outwards  a  needle 
(bearing  a  thread  of  sufficient  length)  through  the  wall  of  the 
intestine  Jtbont'^  of  an  inch  from  the  wound.  The  thread 
thus  passed  through  the  upper  portion  of  the  bowel  is  held 
•by  an  assistant.  A  second  thread  is  passed  in  the  same 
manner  into  the  upper  portion  of  the  bowel,  at  a  point  exactly 
opposite  the  first. 

The  surgeon  then  turns  in  the  border  or  edge  of  the  lower 
portion  of  the  bowel,  the  result  of  which  is  to  turn  inwards 
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the  seroas  surface.  Each  of  the  two  ends  of  the  tbreada  held 
by  the  assistant  is  passed  throngba  oeedle  which  the  operator 
using  bis  linger  as  a  ^ide,  introdnces  into  the  bowel  in  (mcb 
n  manner  as  to  perforate  froni  within  ontwarda  the  double  or 
inverted  edge  of  the  lower  portion.  The  other  end  of  the 
same  thread  is  passed  through  the  ^t  in  the  same  manner, 
about  i  of  an  inch  from  the  Gnrt  end  (fig.  3  a). 

The  same  operation  is  gone  throngh  with  the  free  ex- 
tremities of  the  second  thread,  *,  »nd  then  all  that  is  necessary 
to  secure  the  invagination  of  the  bowel  is  to  make  alight  and 
methodical  traction  upon  the  threads.  The  latter  drag  the 
upper  portion  of  the  bowel  within  the  lower  one,  and  the 
inv^ination  being  completed,  the  threads  may  be  fastened 
ofi,  or  a  few  sotures  may  be  applied.  Finally  the  bowel  is 
returned  into  the  abdominal  cavity,  and  the  threads,  brought 
together  in  the  lower  angle  of  the  wonnd,  are  kept  eitemallj 
in  position  by  means  of  a  small  piece  of  diachylon. 

jV.  Lemhtrt't  operation  (fig.  4  A  i  bit;  see  description 
of  PI.  LIX).— This  operation  allows  ot  the  seroos  surfaces  being 
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posed  and  kept  in  position  between  the  central  collar  and  the 
two  others. 

The  two  ends  of  the  bowel  are  separated  from  the  mesentery 
to  the  extent  of  ^  an  inch.  The  two  narrow  collars,  the 
diameter  of  which  is  the  largest,  h,  b,  are  separately  introduced 
within  each  end  of  th(.'  bowel,  the  free  border  of  which  is 
turned  over  the  collar.  ?/.  h.  Whilst  one  of  the  collars  is  thus 
covered  all  round  bv  the  borders  of  the  bowel,  the  collar,  a,  is 
inserted,  which  keeps  the  bowel  turned  inwards,  an<i  by  its 
pressure  jirevents  the  border  of  the  intestine  slipping  out  of 
place.  The  collar,  a,  which  is  only  intro^luced  in  its  half,  is 
then  engraged  in  the  other  collar,  h,  where  it  also  keeps  the 
bowel  inverted. 

In  order  to  fix  this  apparatus  and  keep  the  collars  in 
position,  an  intestinal  suture  must  Ik?  applie<l.  The  surgeon 
alx)ve  mentioned  u>es  a  needle  and  silk  thread.  He  passes 
the  needle  above  the  collars,  and  brings  it  out  below  them,/, 
having  passed  it  Ixfneath  the  central  collar,  a.  In  the  next 
place  the  needle  re-enters  it«*  point  of  exit./,  is  passed  Ixitween 
the  bowel  and  the  external  collars.  /,  and  brought  out  at  g. 
Fig.  6  rej>re<ents  the  course  of  the  thread,  d,  d,  d\  d',/,f\g. 
The  two  end*i  are  then  tied,  cut  off  short,  and  the  bowel 
returned.  This  proceeding  leads  to  the  mortitication  and 
separation  of  the  two  inverted  edges,  the  serous  surfaces  of 
which  adhere  between  the  outside  collars.  The  latter  are  set 
free  ^vithin  the  bowel  and  are  passed  j)f'r  anuvi.  The  central 
collar  may  con^^st  of  a  spring  of  elastic  steel,  which  can  be 
taken  hold  c>f  with  a  j>air  of  forceps,  and  easily  introduced 
within  the  silver  collars. 

M.  Amu.t.'Hifs  opt  rat  ion  (fig.  5). — M.  Amussat  introduced 
into  the  bowel  a  cork,  a,  a,  enlarged  at  each  end,  and  having 
a  hole  through  its  centre.  He  then  invaginated  the  two  ends 
of  the  bowel,  and  tied  them  over  the  cork  with  the  thread,  i,  h^ 
The  k»reign  body  sets  up  inflammation  and  subsequent  adhe- 
sion of  the  serous  surfat-es.  The  ligature,  after  cutting  its  way 
through  the  tissues  which  cicatrise  over  it,  falls  into  the  bowel, 
from  whence  it  is  expelled  along  with  the  piece  of  cork. 

Jtemarks. — The  oi)eration8  that  have  just  been  described 
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have  not  been  a\\  perfarmed.  To  jad^  of  tbeir  relatlTe  vbIdM 
we  tDQgt  stud;  the  conditioaa  on  which  the  mcceas  of  tb^ 
operation  csaentiflllj  depcmia.  On  one  hand,  the  facility  with 
which  serous  snrfaces  unite  when  brought  into  conlnct,  on' 
the  other  hand,  the  impossibility  of  aecaring  the  direct  adhe-' 
sion  of  two  membranes  that  difler  in  their  nature,  permit  of 
our  drawing  a  well-marked  line  between  the  valne  of  one' 
operation  and  that  of  another,  and  all  we  have  to  do  i<  to> 
consider  which  kind  of  operation  offers  the  mott  chance  of 
euccess.  The  great  point  is  t«  bring  into  apposition  the  seroua 
surfa(x»  of  tbe  edges  of  the  wound.  Moreover,  the  enrfacea 
must  be  brought  into  exact  contact  throughout  the  whole^ 
extent  of  the  wound,  and  the  contact  should  be  maintained 
in  floch  a  manner  as  not  to  allow  of  any  matter  escaping  into 
the  abdomen.  Tbe  diameter  of  the  bowel  must  at  the  same  tim^ 
be  diminished  as  little  as  possible,  and  no  projection  of  the 
parts  should  offer  any  obstacle  to  the  passi^  of  its  contents: 
Lastly,  the  fewer  the  sutures  the  less  constriction  there  will 
be,  and  the  less  chance  of  any  accidents  occurring  afterwards. 
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place  just  so  long  as  to  secure  the  formation  of  peritoneal 
adhesions,  and,  on  the  other  hand,  sufficiently  changeable  and 
hygrometric  as  to  become  afterwards  much  softened,  and  even 
to  >je  converted  into  a  paste  that  can  be  easily  expelled  by  the 
bowel.  Collars  of  gelatine  that  have  been  hardened  by  means 
of  a  coating  of  some  sedative  oil  answer  the  purpose  very  well. 

PLATE  LIX. 
WOUNDS   OF   THE    INTESTINE. 

Fi^.  1. — M.  Geh/a  quilted  suture. — The  surgeon  takes  a  silk 
thread  that  is  well  waxed  and  armed  with  a  needle  at  each 
end.  One  of  the  needles  is  passed  through  i)oint  b,  above,  and 
J  of  an  inch  external  to  the  upper  angle  of  the  wound,  and 
is  brought  out,  from  within  outwards,  at  point  r,  a  |  of 
an  inch  below.  The  second  needle  enters  at  point  i',  and 
comes  out  at  point  c\  The  figure  illustrates  this  first  step 
of  the  operation.  The  ends,  a,  a,  of  the  thread  are  then 
crossed  in  front  of  the  wound  in  such  a  manner  that  the 
thread  from  point  c*  re-enters  at  c,  and  the  thread  from 
point  c  re-enters  at  (/.  The  needles  then  make  their  exit 
at  d  and  d'.  Another  crossing  of  the  threads  is  made ;  that 
issuing  from  d'  re-enters  the  bowel  at  d,  as  was  done  above 
at  (f  and  c.  This  pr.)Ceeding  is  continue*!  as  far  as  ^  of 
an  inch  below  the  wound,  where  the  threads  are  tied  in  a 
knot.  Externally,  the  clomre  of  the  wound  is  secured  by  a 
double  thread,  which  crosses  it  in  the  dircdion  of  b,  b',  c,  o', 
//,  d\  e,  t,  an<l  approximates  the  serous  surface  of  its  edges  ; 
internally,  twu  threads  run  parallel  with  the  direction  of  the 
wound,  h.  c,  d,  e,  and  b',  c\  d\  c\  thus  making  the  union  still 
more  secure. 

F'uj.  2. — M.  livybanVs  operation. — The  illustration  shows  a 
transverse  section  of  the  bowel  and  of  the  abdominal  wall  on 
a  level  with  the  wound :  j,  a,  wall  of  the  abdomen ;  ft,  J,  J, 
bowel ;  c,  tablet  introduced  into  the  bowel ;  d,  rf,  rf,  suture 
of  thread  passing  through  and  keeping  in  apposition  the  tablet, 
the  bowel,  and  the  abdominal  wall. 

Fig.  3. — Trarutcerse  ivound  of  th€  bonel.—  M.  JoberVt  opera' 
tion, — Apposition  of  the  serous  tturfacet* — Two  silk  threads, 
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a,  a,  and  t,  perforate  the  oppcr  end  of  the  bowel.  At  tbe 
lower  end  the  edge  of  the  bowel  has  been  turned  inwards, 
while  the  thread.  proHded  mlh  a  needle  at  each  end.  passes 
through  this  inverted  edge,  and  maintains  the  inversions. 
When  traction  is  made  upou  the  threads,  a  and  h,  the  apper 
end  of  the  bowel  is  invaginated  within  the  lower  portions, 
and  b;  this  means  the  serous  surfaces  are  brought  iuto  con- 

Fig.  4  &  4  hit. — .W.  Lcmbert'i  aperatien. — The  niimber  of 
needles  and  thread  required  in  this  operation  must  be  in  pro- 
portion to  the  number  of  sutures  to  be  applied.  One  thread. 
It,  is  inserted  at  a',  and  drawn  oat  at  b  ;  it  then  passes  over 
the  transverse  wound,  rc-eniera  the  bowel  at  b',  and  i^ain 
makes  its  e:iit  at  c.    The  other  threads  are  applied  in  the 

Fig.  i  bit.  represents  the  eonrio  of  the  thread,  a,  b.  e.  d.  e, 
through  the  wall  of  tbe  abdomen,  A.  It  is  only  necessary  to 
pull  the  thread  and   to  tie  it  in  order  to  bring  the  scrons 

uf     tlj,-. 
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PLATE    LX. 

HERNIA. 

SURGICAL  ANATOMY  OB^  THE  INGUINAL  REGION. 

Fttj.  1. — The  skin  and  the  subcutaneous  cellular  tissue  have 
been  raised  throughout  the  whole  extent  of  the  region  :  a,  a, 
the  superficial  layer  of  the  subcutaneous  fascia.  JSuperticial 
ves>iels.  e.  e.  perforate  the  meshes,  i,  of  the  fascia. 

F'nj.2. — Deep  layer  of  the  superficial  fascia;  the  meshes, 
h,  b,  are  large :  d,  d,  fibres  of  the  dartos;  e,(',e,  superficial  vessels 
cunverging  towards  the  crural  arch,  and  passing  through  the 
apertures  with  which  the  superficial  fascia  is  riddled. 

Fi(/.  8.  —  The  superficial  fascia  is  removed.  Below  this 
layer  is  seen,  in  the  abdominal  region,  the  external  oblique, 
a,  and  its  aponeurosis,  b  ;  and  in  the  crural  reglm,  the  fascia- 
lata.  c,  c.  The  cribriform  fascia  still  remains ;  numerous 
glands,  t',  /,  are  scattered  over  this  layer,  which,  covers, 
moreover,  the  fem<.»ral  sheath.  The  su})cutaneous  fascia  of 
the  thigh,  d,  d,  has  l>een  turned  back.  It  covers  the  ganglions, 
and  becomes  uniteil  at  the  crural  arch  with  the  subcutaneous 
f a.s<.'ia  of  the  abdomen.  The  cribriform  layer  of  cellular  tissue, 
which  joins  externally  the  aponeurosis  of  the  fascia-lata,  f, 
is  a  part  of  the  deep  layer  of  the  superficial  fascia. 

F'uj.  4. — The  cribriform  layer  is  separated  from  the  fascia- 
lat^i,  c,  and  raised  with  a  tenaculum,  d.  Beneath  this  layer  lie 
the  femoral  vessels:  the  vein,  /,  and  artery,  «/,  enclosed  in  a 
Cellular  sheath  of  funnel  shape,  e,  t.  The  cavity  of  tho 
funnel-shaped  sheath  is  divided  into  three  compartments  by 
partitions  which  separate  the  artery  from  the  vein.  The 
internal  compartment  containing  a  femoral  gland  is  that 
which  is  the  seat  of  crural  hernia. 
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Fig.  1 . — A  part  of  the  external  obliqna,  mth  its  sponeiiTOsis, 
a ,  is  removed.  Beneath  la  seen  the  internal  oblique,  b.  The 
Hpuneorusis  of  the  eiteniAl  obliqne,  c,  detaebed  from  its 
upper  port,  a,  IB  turned  down  over  the  thigh.  Thia  portion  of 
the  aponearoais  is  inserted  at  Ponpart's  ligameot,  w  the  cruial 
arch,  which  will  be  described  pteeently  (flga.  S  &  6). 

^V^.  2. — After  the  removal  of  tbe  external  and  internal 
oblique  musclea.  the  tranBverealie  miucle,  it,  it  expoaed ;  and  the 
inguinal  canal,  b,  commences  beneath  tbe  iafeiior  fibres  of  this 
muscle  ;  d,  spermatic  cord  seen  in  the  ingniiud  canoL  The 
aponeorosis  of  the  external  obliqne,  which  contribntsa  to  the 
formation  of  the  inguinal  canal,  being  lemoved,  tbe  telations 
of  tbe  cord  with  tbe  inferior  fibres  of  the  transreraalis  mnscla 
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beneath  it. — a,  the  bladder  drawn  down  with  a  tenaculum  ; 
//,  if,  cut  Teasels. 

The  external  inguinal  fossa,  tf,  correspouds  to  the  abdominal 
ring,  or  to  the  abdominal  orifice  of  the  inguinal  canal  through 
which  passes  the  spermatic  cord.  Internally  this  fossa  is 
bounded  by  the  epigastric  artery,  which  courses  between  the 
peritoneum  and  the  abdominal  muscles.  This  artery  (see 
PI.  XVII.)  passes  beneath  the  cord,  and  is  consequently  found 
internal  to  the  hernias  which  commence  at  the  external  fossa 
(External  or  Oblique  Inguinal  Hernias,  see  PI.  LXIV.  fig.  1). 

The  internal  inguinal  fossa,  d,  is  situated  between  the  pro- 
jection of  the  epigastric  artery,  /,  and  the  projection  formed 
by  the  obliterated  imibilical  artery,  g.  This  fossa  corresponds 
to  the  inguinal  canal,  and  internal  inguinal  liernias  (see 
PI.  LXIV.,  fig.  2),  which,  pushing  the  peritoneum  in  this 
direction,  appear  internal  to  the  epigastric  artery. 

A  ,  third  fossa,  or  vesico-inguinal  fossa,  formed  by  the 
projection  of  the  umbilical  artery  and  the  projection  of  the 
external  border  of  the  rectus  muscle,  corresponds  to  the 
external  ring  or  orifice  of  the  inguinal  canal.  Hernias  which 
commence  at  this  fossa  are  direct.    U,  II,  crural  vessels. 

l!ig,  5 — Pmiparfs  ligament,  or  the  crural  arch. —  Gimbemafs 
ligament. — a,  anterior-superior  spinous  process ;  h,  horizontal 
ramus  of  the  pubis ;  c,  c,  Poupart's  ligament,  or  the  crural 
arch  ;  f,  anterior-inferior  spine  of  the  ilium. 

Poupart's  ligament,  or  the  crural  arch,  is  formed  by  a  strong 
aponeurotic  bridle  extending  from  the  spine  of  the  ilium,  a,  to 
the  spine  of  the  pubis. 

Gimbernafs  ligament,  c,  is  formed  by  the  lowest  fibres  of 
the  crural  arch,  which  are  reflected  from  before  backwards, 
and  are  inserted  close  to  the  |)ectineal  line,  b.  This  ligament, 
the  aponeurotic  expansion  of  the  crural  arch,  by  its  reflected 
direction  from  before  backwards,  forms  a  sort  of  partition 
which  separates  the  fossae,  described  above,  from  the  crural 
canal.  Another  ligament,  rf,  associated  with  the  crural 
arch,  becomes  separated  from  it,  and  is  inserted  upon  the 
ileo-pectineal  line.  This  ligament,  the  ileo-j)ectineal  hand, 
bounds  on  the  outside  an  orifice  that  is  bounded  above  by  the 
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crural  arch,  inside  bj  Gimbernat'B  ligament,  e,  and  below  by 
the  ramus  oE  the  pubis,  b.  This  opemng  givu  passage  to 
vessels,  and  nerves,  and  crural  hernia  begins  at  this  spot. 
If  the  reader  bears  iu  mind  that  crural  hernia  always 
follows  the  internal  compartment  of  the  femoral  sheath,  he 
will  understand  Hi  relations  to  Oimbemat'g  ligament,  rela- 
tions of  which  we  shall  bavc  more  to  lay  hereofter. 

fig.  6. — A  tenaculum,  a.  raises  the  crural  fascia ;  b,  Ponpart's 
lijrainent,  or  the  cruial  arcli.  The  anterior  wall  of  the  cmral 
c.'inal  is  removeil,  by  which  the  crural  artery,  d,  on  the  outside- 
:Liid  tbe  crural  rein,  c,  on  the  inside,  are  brought  into  view; 
f.  the  spermatic  cord  coming  out  of  the  external  ring  of  the 
in^'uinal  canal.  The  explanation  of  Plates  LX.  and  LXL  wUl 
make  the  following  licscriptiou  of  the  inguinal  and  cmral 
canals  more  inti^lligible. 

Tie  inguinal  eiiiial. — This  canal  is  a  hollow  passage  through 
the  substance  of  the  abdominal  wall,  and  gives  passage  to  the 
fcpormatic  cord  in  the  mole,  and  to  tbe  rooad  ligament  in  the 
female.     Its  dirt^:tiou  is  olilique  from  abore  downwards,  from 
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transversalis.  Tlie  external  ring  is  formed  by  the  separation 
of  the  fi>)re8  of  tlie  aponeurosis  of  the  external  oblupie.  It  is 
between  the  pillars  formed  by  the  separation  of  these  fibres 
that  the  .spermatic  cord  e8ca]>es. 

The  external  pillar  is  inserted  into  the  spine  of  the  pubis, 
and  the  internal  pillar  into  the  symphysis  pubis.  The  sepa- 
ration of  these  pillars  is  bridled  over  above  and  below  ))y 
transverse  fibres,  the  intcrcolumnar  fibres  arising  from  a  pro- 
longatiitn  of  the  aponeurotic  fibres  of  the  external  oblique  of 
the  opposite  side.  The  result  is  that  the  positions  of  the  body 
in  which  the  abdominal  muscles  are  contracted  tighten  the 
external  ring  by  the  tensi<jn  of  tlie  aponeurotic  pillars. 

The  length  of  the  inguinal  canal  varies  from  one  and  a  half 
to  two  inches.  Its  direction  is  parallel  to  that  of  the  crural 
arch,  which  forms  its  lower  wall,  and  from  which  it  is  about 
half  aTi  inch  distant.  The  orifice  where  the  external  ring 
is  situated  is  about  an  inch  external  to  the  symphysis  pubis. 

//*  the  infant  the  two  rings  are  closer  together,  and  almost 
in  juxta-position ;  and,  further,  the  peritoneum  often  com- 
municates \N'ith  the  tunica  vaginalis.  Hernias  may  in  that 
case  commence  in  the  canal,  and  descend  into  the  scrotum 
without  having  a  proper  sac.  This  anatomical  disposition  of 
the  peritoneum  always  places  hernias  external  to  the  epigastric 
artery. 

In  frmahit  the  inguinal  canal  only  contains  the  round  liga- 
ment uf  the  uterus  and  a  few  vessels.  Its  ab<lominal  opening 
is  rirducod  to  a  simple  cleft,  a  circumstance  which  explains 
the  rarity  of  inguinal  hernia  in  this  class  of  patients,  and  the 
fre<iuency  of  crural  hernia. 
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PLATE  LXII. 

SDBQICAL  ANATOMY    OF  THB  SCROTUM,  AMD  OF 

THE  SPERMATIC  CORD. 

Fig.  I  —a,  penis  drawn  to  the  left;  h,  b,  h,  akin  of  the  scro- 
tum; c,  e,  c,  c,  the  mperfidal  faacu  lining  the  skin;  d,  the 
dortos;  f,  the  fibrous  tanic  ot  intercolnmnBr  fascia ;  /,  the 
RponcDToCic  fibres  of  the  external  oblique  ;  h,  the  fibrous  or 
proper  covering  of  the  cord  ;  g,  the  Bpermatic  cord  cut  close  to 
its  exit  from  the  ring. 

Fig.  2. — Anatomy  of  the  tptmuttie  card. — a,  aponeurotic 
fibres  of  the  external  oblique ;  b,  b,  the  intercolomnai  fascia 
sjising  from  the  circumference  of  the  inguinal  ring ;  e.  e, 
cremaater  muscle ;  d,  d,  the  proper  fibrous  covering  of  the  cord 
derired  from  the  cremasteric  faada ;  e,  a  sound  passed  beneath 
theapermatic  vessels;  /, Tas  deferens. 

Fig.  3. — a,  tbe  testicle  ;  b,  ft,  ft,  ft,  the  tunica  vaginaliB ;  c,  e, 
the  fibrous  covering  of  the  cord. 
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This  muscle,  which  is  very  thin,  and  which  is  formed,  ac- 
cording to  M.  J.  Cloquet,  of  the  lower  tilires  of  the  internal 
oblique  dragge<i  down  by  the  descent  of  the  testicle,  forms 
for  the  spermatic  cord  a  covering  composed  of  muscular  loops^ 
with  their  concavity  above,  commencing  with  a  fasiculus  of 
fibres  at  the  circumference  of  the  rinj?.  and  joining  another 
fasiculus  which  is  inserted  into  the  pubi;?. 

The  jfrojfcr  jihroNj(  coat  (fig.  1,  h.  and  fig.  2,  d)  follows  next. 
It  is  a  prolongation  of  the  fascia  transver^alis  and  sub-peritoneal 
tissue. 

In  the  midst  of  these  coverings  arc  situated  the  spermatic 
reueU  and  the  ras  deferens.  The  vessels  are  in  front  of 
the  vas  deft  reus.  The  walls  of  the  latter  are  strong,  thick. 
and  resisting.  In  the  operations  that  are  performed  \sith  the 
Tiew  of  tying  the  vessels  it  is  necessary  to  recognise  this  duct, 
and  to  carefully  isolate  it. 

The  tunica  vaginalis  (fig.  3.  ^,  h)  covers  the  whole  testicle 
except  above  and  )>ehind.  Sometimes  this  pouch,  as  it  may 
be  caUe<i,  communicates  with  the  peritoneum,  of  which  it  is  a 
prolongation.  It  is  often  the  seat  of  a  ci:)nsiderable  effusion  of 
serum  (hydrocele),  and  when  there  is  a  communication  with 
the  peritoneum,  by  making  pre&sure  upon  the  swelling  the 
fluid  can  be  made  to  flow  back  into  the  alxiomen.  The 
surgeon  should  always  make  sure  that  there  is  no  such  commu- 
nication before  he  injects  any  irritant  fluids  into  the  tunica 
Taginalis  for  the  purpose  of  radically  curing  the  hydrocele. 
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T!ie  drair-ingt  repreicnt  a  lertion  poMing  tkrerugh  an  opening 
in  tie  abdomen,  and  alio  kemim  ef  the  bomel. 

Fig.  1. — a,  abtlominal  opening ;  b,  b,  b,  tlie  boweU  pnsliing 
before  them  the  peritoneum,  c,  c,  c,  c,  and  baving  a  tendenc;  to 
enter  the  opening,  a.  Only  the  peritoneam  has  commenced  to 
enter  the  opening,  a;  it  is  the  first  step  in  the  formation  of 
the  Mc. 

Fig.  2. — The  bowel,  i,  6,  ft,  and  the  peritoneom,  e,  have  cleared 
the  u])ening.  a,  a.  Here  tbe  proceas  is  more  advanced  than  in 
tbe  first  figure;  bnt  thesac,  e.c,  c,  c,  has  not  yet  become  narrow 
or  contracted  at  the  opening  ;  its  neck  ia  not  yet  formed. 

Fig.  3. — 6,  ft,  the  herniated  coil  of  interiine  enclosed  in  tbe 
,  e.    The  sac  i9  dilated  into  a  pouch  or  bladder, 
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PLATE  LXIV. 
SURGICAL  ANATOMY  OF  HERXL^S. 

Fii;.  1. — Extcnial  inguinal  Jwrniti  and  itx  coverings. — The 
incision  thr«.>ugh  the  skin,  the  snbcutanoDiis  ciillular  tissue,  cind 
the  superficial  cuverintrs,  a,  a,  brinjjr  into  view  the  aponeurosis 
of  the  external  ohlirjue.  h ;  the  fibrous  mat.  r,  <'«jvered  by  the 
orij^in  of  the  fibres  of  the  cremaster.  Below  is  the  hernial  sac, 
d.  formed  by  a  portion  of  peritoneum,  in  which  is  seen  the 
epiploon,  e,  with  a  coil  of  intestine./. 

JTig.  2. — Inttrnal  inguinal  Ju  rnia. — Th^  skin  and  the  subcuta- 
neous cellular  tissue  has  })een  removed,//  ;  alnuL' with  a  portion 
of  the  aponeurosis  of  the  external  oblique,  h,  the  peritoneum, 
r.  is  exposed;  the  commencement  of  the  s])ermatic  cord,  ^/; 
the  epijjastric  artery,  t,  passing  lu'neath  th«'  (Njrd  ;  a  hernial 
sac  laid  open,  /,  situate<l  inside  of  the  artery,  and  enclosing 
a  coil  of  intestine,  g. 

Fig.  3. —  Crural  hernia. — The  skin  of  the  abd(^men,  a,  beini? 
to  a  ^Teat  extent  removed,  the  aj)«.)r.eur«>'*i-^  of  the  external 
oblique,  h,  \<  trxposed,  as  well  as  the  spermatid  CiH-d.  c.  Below 
the  crural  arch  will  l>e  seen  the  femr»ral  ve-i^cl-^.  d  ;  and  internal 
to  these  vessels  a  hernial  sac,  e,  laid  o|H'n.  and  containing 
a  coil  of  intestine,/.  To  comjilete  the  anatomical  description 
of  the  inguinal  region,  sec  Plates  XVL  and  XVIL 
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PLATE   LXT. 

RADICAL  CUBE   OF   HERNIA. 

I\gi.  1.  S.  &  X—M.  eeriy'i  Bperation. 

Fig.  1. — Tbc  opcTator  introdvcea  tbe  index  Eager  of  tkit  left 
hand  into  tbe  inguinal  canal,  and  folds  back  the  aldn  of  the 
Bcrotnm.  A  necdle-carripr,  a,  passed  over  the  finger  as  far  as 
the  bottom  of  the  rul-de-sac,  perforates,  from  within  ootwMds, 
both  it  and  the  anterior  wll  of  the  inguinal  canal,  and  at  the 
same  time  carries  outwards  the  first  loop  of  thread,  6. 

Fig.  2. — Having  passed  the  first  double  thread,  a,  the  ncedle- 
cairier,  h,  ia  inserted  in  another  direction,  carrying  the  same 
thread  through  a  little  lower  down,  e. 

Fig.  3.— The  thremls  are  tied  orer  two  quills,  a  and  I,  ami 
the  loop  which  they  form  maintaina  in  the  inguinal  canal  the 
organic  ping  produced  \>j  the  skin  of  the  acrotom,  folded  back 
like  the  linger  of  a  glove. 
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choice  of  the  bandage  and  the  form  of  the  cushion.  It  is  an 
essential  point  to  close  the  hernial  orifice  exactly,  but  with- 
out forcing  it  in,  and  without  pressing  too  much  upon  the 
skin. 

It  may  be  wc^rth  while  here  to  mention  cantcrUation  of  the 
neck  of  the  f*ac,  as  fonnerly  practised  by  the  Arabian  surgeons; 
incision  of  the  sac,  condemned  by  J.  L.  Petit  and  by  Potts ; 
inci-tion  of  the  sac  described  by  Celsus ;  ligature  of  the  neck 
of  the  sac  in  order  to  produce  the  mortification  and  separation 
of  the  covering  of  the  hcniia,  etc.  These  operations,  however, 
have  been  long  abandoned ;  in  this  place  only  the  mc>re  modem 
methods  will  be  desorilKjd. 

M.  Bvlmasi  operation. — The  object  of  the  operation  proposed 
by  M.  Belmas  is  to  obliterate  the  hernial  oj)ening  by  setting 
up  inflammation  of  the  walls  of  the  sac  through  the  introduc- 
tion of  a  foreign  body  within  its  cavity. 

The  first  method  adopted  by  M.  Belmas  consisted  in  intro- 
ducing into  the  interior  of  the  sac,  by  means  of  particular 
instruments,  a  small  pouch  of  gold-beater's  skin,  which  he 
inflate<l.  This  pouch,  by  filling  up  the  sac,  kept  the  hernia  re- 
duced, and  set  up  adhesive  inflammation,  which  was  followed 
by  the  complete  obliteration  of  the  hernial  opening.  For  this 
operation,  which  is  rather  difficult  of  execution,  M.  Belmas 
substituted  an  analogous  but  much  more  simple  one.  He 
use<l  gelatine  threads  in  place  of  the  pouch  of  gold-beater's 
skin,  the  j)resence  of  which  suffices  to  inflame  the  sac ;  the 
threads  then  become  absorbed,  and  the  adhesions  remaining, 
the  obliteration  was  complete.  Out  of  ten  operations,  five 
were  successful,  three  were  partially  successful,  and  two  were 
failures. 

M.  Gcrthfs  operation  (PI.  LXV.,  figs.  1,  2,  &  3).— This 
operation  is  only  applicable  to  inguinal  hernia.  It  consists  in 
obliterating  the  opening  with  an  organic  plug  formed  out  of 
the  skin  which  covers  the  hernia,  and  fixed  with  sutures.  The 
ojKjrator  pushes  up  the  skin  of  the  scrotum  into  the  ring  and 
into  the  inguinal  canal  with  the  index  finger  of  his  left  hand 
(fig.  1)  ;  while,  with  his  right  hand,  he  takes  a  particular  kind 
of  needle-carrier,  and  passes  it  over  the  finger  which  keeps  the 
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C'nL'a;-^'!  fr^ni  tin'  nc'iilc.  wlii(^li  i>  withilrav 
A  (ImuIiIc  thivri'l  lix<'s  in  the  hiirlK'-t  ]':ir 
canal  the  orLranir  plug  fornu'd  l)y  the  "^ki 
pushed  up,  like  the  finger  of  a  glore,  into  th 
The  whole  is  fastened  bj  tying  the  heads  of 
over  the  ends  of  a  gam  elastic  sound  (fig.  3) 

In  order  to  effect  the  obliteration  of  t] 
pushed  up  into  the  inguinal  canal,  M.  Gren 
it  a  pencil  dipped  in  ammonia,  so  as  to  inf 
adhesion  of  the  epidermic  walls  of  the  c 
dressing  is  then  applied,  and  the  patient  koe 
or  three  months.  One  of  the  dangers  of  thi 
wounding  of  the  peritoneum.  Some  patieni 
the  operation. 

The  operation  performed  by  M.  Bonnet,  of 
figs.  4,  5,  &  6). — The  obliteration  of  the  sac  i 
ing  pins  through  its  walls.  Having  reduced  tl 
the  root  of  the  sac,  and  raises  the  spenn 
his  two  fingers.  One  pin,  provided  with  a  t 
button,  is  passed  beneath  the  cord.  The  p 
then  furnished  \nth  another  cork  head,  and 
as  to  hold  the  parts  tight  between  the  two 
second  pin  is  passed  in  the  same  manner  ab 
flammation  is  set  up  in  about  four  hours'  tl 
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scrotum,  alx)ut  1  ^  inch  in  length  obliquely  downwards  and 
outwards  over  the  fundus  of  the  sac.  The  integument  is  then 
raised  from  the  subjacent  fascia,  for  an  area  of  about  two 
inches  in  diameter.  Tlie  detached  fascia  is  now  invaginated 
in  the  inguinal  canal,  as  high  up  as  the  internal  abdominal 
ring,  by  means  of  the  forefinger  of  the  operator.  The  fore- 
finger which  is  supporting  the  invaginated  fascia  raises  the 
lower  border  of  the  internal  oblique  muscle  and  conjoined 
tendon,  and  in  front  of  them  the  inner  pillar  of  the  superficial 
ring;  the  needle  being  passed  along  the  finger  behind  and 


^■f 


throujjjh  the  conjoined  tendon  and  internal  pillar,  the  skin  is 
next  drawn  inwards,  and  the  needle  pushed  through  it,  so 
that  the  aperture  in  the  skin  is  somewhat  external  to  that  in 
the  conj(jined  tendon.  One  end  of  a  piece  of  stout  copper 
fcircj  nUvcrcih  alx)ut  two  feet  in  length,  is  then  engaged  in  the 
needle  and  dra^vn  through  to  the  scrotal  wound.  The  needle 
being  disengaged  from  the  wire,  is  paased  along  the  outer 
Bide  of  the  forefinger,  nearly  as  high  up  as  the  internal  ab- 
dominal ring;  it  is  then  poshed  through  the  external  pillar 
of  the  external  ring,  that  is  to  say,  through  the  aponeurosis,  close 
to  roupart'B  ligament,  and,  by  drawing  the  skin  outwards  to 
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meet  it,  bTiMi(;Iit  oat  through  the  same  cntaneotu  opening. 
Here  tlie  othur  end  of  the  wire  ie  engaged,  and  the  needle 
again  withdrawn,  so  that  a  loop  of  the  wire  then  f^peara  in 
the  single  cutaneouB  aperture,  and  the  two  ends  c<  the  wij:e  in 
the  scrotal  wonnd,  one  perforating  the  conjoined  tendon,  the 
inner  pillar  of  the  ring,  and  the  invaginated  fascia,  the  other 
pertoratiBK  the  external  pillar  of  the  ring  and  the  inTaginated 
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throiifrli,  either  puncturing  the  sac,  or,  if  possible,  passing 
altogether  behind  it.  The  loop  above  should  be  twisted,  and 
the  two  free  ends  below  should  be  twisted  several  times,  so 
as  to  contract  the  space  enclosed  within  the  wires,  ^1  and  B  ; 
(fig.,  p.  280);  and  lastly,  a  pad  of  bandage  being  placed  over 
the  spot,  the  twisted  ends  are  passed  through  the  loop  and 
drawn  over  the  pad,  and  a  spica  bandage  is  applied  over  all, 
so  as  to  press  firmly  upon  the  wire,  C. 

Mr.  Wood  records  235  cases  operated  upon,  of  which  sixty- 
five  per  cent  were  radically  cured.  Of  the  earlier  cases  three 
died  from  hospital  causes,  pyaemia  and  erysipelas,  but  since 
adopting  the  use  of  wire  no  deaths  have  resulted. 

Reinurks. — All  the  operations  that  have  been  tried  up  to 
the  present  day,  with  the  view  of  radically  curing  hernias,  are 
far  from  being  free  from  danger  ;  the  advantages  to  be  gained 
do  not  compensate  for  the  risk  and  the  dangers  incurred  in 
performing  them.  Further,  they  aim  at  obliterating  the  sac 
without  strengthening  the  abdominal  wall,  and  therefore,  if 
successful,  they  effect  only  a  temporary  cure.  Now  considering 
that  an  indolent  hernia  is  not  attended  with  any  imminent 
peril,  the  prudent  surgeon  will  decline  performing  operations 
that  are  frequently  unsuccessful,  and  often  fatal.  On  the  other 
hand,  experience  shows  that  compression,  practised  in  a  me- 
thfxlical  manner  by  means  of  a  bandage,  in  many  cases  effects 
a  rwUcal  cure.  M.  Malgaigne  has  seen  an  inguinal  hernia  cured 
in  an  old  man  of  seventy-six  years  of  age,  by  completely 
obliterating  the  inguinal  canal  by  means  of  simple  compression 
alone.  The  records  of  this  kind  of  cure  are  sufficiently  nume- 
rous to  encourage  the  exclusive  adoption  of  a  method  which  is 
not  attended  with  any  inconveniences. 

GENERAL  STUDY  OF  HERNIAS. 

The  following  remarks  apply  to  inguinal,  crural,  and  um- 
bilical hernias  only: — 

Every  hernia  presents  for  consideration  :  (1)  the  protruding 
parts ;  and  (2)  the  coverings  of  these  parts  or  hernial  sac. 

The  omentum  and  the  tmaU  intestine  form  the  majority  of 
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bemifls  which  enter  iht  inguuiftl  cfttuU,  the  cmnd  (^wjiftlj  cff  the 
umbilicus. 

If  the  bowel  alone  i»  diaplaced  (eii(ero<:ele),tIie  hernia  forma 
n  ronnded  tamoor  of  variable  consistence,  according  as  the 
bowel  is  fall  oi  empt;.  It  is  elastic,  ^^mpanitic  on  percnssiun 
when  the  gut  is  fuU  of  gas,  more  or  leaa  soft  when  it  is  foil  of 
fecal  matter. 

When  the  hernial  tomour  is  composed  of  the  omentnm 
(epiplocele)  alone,  it  \%  soft,  dou^hj,  and  nneqoal  on  pressure. 
This  kind  of  bemia  is  not  often  attended  with  sTrnptoms  in 
the  region  of  the  dijfestire  pasB^es  as  is  the  case  in  hernias  of 
the  bowel.  Lastlj,  the  tomoor  sometime*  consists  of  both 
bowel  and  omentum  {eiUero-epiptocele). 

We  hare  already  noticed  (PUtes  LXtlL  and  L.XIV.)  the 
formation  of  hernias  and  the  difierent  aoatranlcal  lajera  that 
form  its  envelope. 

Tbe  true  toe  then  consists  of  those  iByers  folded  over  tho 
displaced  parts.     Tbe  number  and  natore  of  the  different 
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or  without  adhesions.  A  hernia  is  reducible  when  it  is  easy 
to  push  the  displaced  organs  back  into  the  abdomen.  In  this 
case  the  neck  of  the  hernial  sac  is  sufficiently  large  to  admit 
of  the  return  of  either  the  bowel  or  the  omentum,  which  do 
not  then  contract  any  adhesions  either  with  the  neck  or  with 
the  lx)ttoni  ol  the  sac.  Hereafter  we  shall  study  the  operative 
measures  (taxis)  by  which  hernias  are  reduced. 

Irnducihlv  hernia  is  that  in  which  the  sac  or  the  neck  of 
the  sac  have  contracted  adhesion  with  the  protruded  organs. 

Obstbuction. 

When  fecal  matters  collect  in  a  coil  of  protruded  bowel 
and  distend  it,  the  hernia  is  said  to  be  obstructed.  Ob- 
struction is  very  apt  to  occur  in  old  men,  and  when  hernias 
are  old  and  much  dilated.  Obstructed  hernias  are  very  pain- 
ful ;  and  to  the  touch  they  closely  resemble  a  fatty  tumour. 
The  taxis  will  generally  succeed  in  reducing  them;  but  when 
the  obstruction  is  persistent,  and  the  hernia  remains  for  a  long 
time  irreducible,  it  may  then  end  in  actual  strangulation. 

Strangulation. 

A  hernia  is  said  to  be  strangulated  when  the  opening  through 
which  it  passes  is  too  tight  or  narrow  to  admit  of  its  reduction, 
and  when  the  protruded  part  is  inflamed.  This  inflammation, 
which  is  the  result  of  the  strangulation,  becomes  itself  a  cause 
of  constriction  by  increasing  the  volume  of  the  parts  involved 
in  the  heniia.  Then  follows  a  secretion  of  fluid,  with  adhesion 
to  the  neck  and  in  the  interior  of  the  sac.  The  inflammatory 
process  may  take  its  usual  course,  and  may  terminate  in  mor- 
tification of  the  hernia.  Before,  however,  this  takes  place,  the 
surface  of  the  bowel  always  presents  a  smooth  appearance, 
with  a  violet  tint  occasioned  by  a  stagnation  of  venous  blood. 
Later  on,  this  colour  turns  blackish,  and,  when  the  mortifica- 
tion has  commenced,  of  a  grey  ashy  colour,  with  fibrinouti 
deposits. 

Seat  of  the  Strangulation. 
lUchter  thought  that  the  seat  of  the  strangulation  was  always 
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&t  tbe  aponeurotic  rings,  and  tbat  a  gpasmodic  eontnction  pre- 
vented the  letnm  of  the  parts  concerned  into  the  cavity  of  tlie 
abdomen.  But  since  then  a  more  attentive  study  of  the  moTUd 
atialOToy  of  hernias  has  shown  that  in  the  great  majority  of 
cases  EtrangalatioD  takes  plaoe  at  the  neck  of  the  mc  This 
last  opinion  is  adopted  by  M.  Mal^aigue  to  the  eKclnsion  of 
any  other.  According  to  this  surgeon,  when  actnal  atrangnla- 
tion  hag  taken  place,  it  is  always  tonnd  to  be  at  the  neck  of 
the  sac.  Nererthelese,  tbe  aponeurotic  rings  are  also  a  caase 
of  strangulated  hernias,  a  cause  which  does  not  exclude  the 
constriction  occasioned  by  the  neck  of  the  sac,  except  in 
recently -formed  hernias,  where  the  neck  of  the  sac  is  not 
thickened. 

It  may  happen  that  the  neck  causing  tbe  strangnlation  is 
free  in  the  abdominal  opening ;  and  in  that  case,  if  the  hernia 
is  reducible,  the  strangulation  may  continue  after  the  hernia 
has  been  returned  into  the  cavity  of  the  abdomen. 

Tbe  neck  of  the  sac  and  the  aponeurotic  rings  are  not  the 
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the  pulse  is  small  and  frequent ;  and  the  pinched  appearance 
of  the  features  indicate  the  extreme  uneasiness  of  the  patient. 

%rd  period. — The  inflammation  is  at  this  stage  succeeded  by 
gangrene.  The  pain  now  ceases;  the  vomiting  is  replaced 
by  hiccoughs ;  the  body  is  covered  with  a  cold  perspiration,  and 
the  temperature  declines  to  about  96**;  the  features  undergo 
a  change,  and  the  face  becomes  livid ;  the  pulse  becomes  small, 
thready,  and  intermittent ;  the  voice  is  trembling ;  and  the 
swelling  assumes  a  reddish  appearance,  and  oft^n  crepitates 
under  the  finger.  The  bowel  may  then  return  into  the  abdo- 
men, and  a  rapid  and  fatal  effusion  of  fluid  takes  place  in  the 
peritoneal  cavity.  At  other  times,  the  swelling  ulcerates  and 
bursts  externally ;  in  this  case  the  open  bowel  remaining 
adherent  to  the  external  wound  may  give  rise  to  an  accidental 
artijicial  anvs. 

The  symptoms  above  mentioned  will  enable  us  to  form  a 
differential  diagnosis  between  a  hernia  that  is  simply  obstructed 
and  one  that  is  strangulated.  Whatever  may  happen,  the 
surgeon  should  always  try  the  taxis  before  resorting  to  the 
division  of  the  stricture,  especially  if  the  strangulation  is 
recent.  But  if  the  hernia  is  old  and  very  painful,  it  is  better 
not  to  increase  the  inflammation  by  unseasonable  manoeuvres, 
but  to  resort  at  once  to  an  operation  which,  if  put  off,  may  be 
no  longer  serviceable. 

Treatment  op  Hebnias. 

The  treatment  of  simple  hernia  is  either  palliative  or  cura- 
tive. 

The  palliative  treatment  consists  in  preventing  any  acci- 
dents occurring,  by  keeping  the  hernia  reduced  by  means  of  a 
bandage. 

The  object  of  the  curative  treatment  is  to  radically  remove 
the  condition. 

Another  chapter  yn\\  be  devoted  to  the  consideration  of 
the  different  plans  and  operations  (taxis  and  kelotomy)  which 
are  called  for  by  the  accidents  to  which  hernias  are  cxpc)sed. 

Trvascs. — The  application  of  a  truss  keeps  the  parts  reduced, 
and  thus  prevents  the  accidents  with  which  hernias  may  be 
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pomplieatcil,  such  as  imslncibility,  obctnictioii,  gtnmpilation, 
etc.  Trusses  may  also,  under  certain  conditions  with  regaid 
to  the  ngc  of  the  patient  and  the  character  of  the  heniiM, 
be  the  mearia  of  effecting  a  radical  cure. 

It  is  therefore  of  importance  to  duij  recognize  what  their 
size  and  form  should  be,  in  order  to  derire  the  greftteat  poi- 
sible  benelit  from  them.  The  onlj  truMBs  now  naed  consist 
of  a  steel  band,  well  lined,  corered  with  wash-Ieathex,  and 
terminating  in  a  fixod  or  movable  cnehion,  and  of  a  ihape 
that  is  moat  suited  to  the  nature  of  tbe  case.  Formerljr «  soft 
kind  of  tnisa  was  in  use,  made  of  leather,  cloth,  or  Hime 
other  non-metalHc  substance.  These  trusses  were  ftsed  on  bj 
H  soft  girdle,  white  a  spring  fastened  to  the  cashioD  kept  up 
the  necessary  degree  of  pressure. 

The  coBhion  of  the  truss  should  be  made  of  rather  soft 
material  ;  but  sometimes  it  is  made  of  wood,  iTor;,  india- 
rubber,  spring-pads,  water-pads,  air-pads,  etc.  The  union  of 
the  spring  or  the  body  of  the  truss  to  the  cushion  is  caUed  its 
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walk  a  few  paces,  and  move  the  body  in  dijQEerent  positions, 
so  as  to  see  whether  the  truss  fits  well  to  the  hernia. 

When  the  truss  is  applied  to  a  crural  hernia,  the  cushion 
should  be  carried  below  Poupart's  ligament.  M.  Malgaigne 
thinks  that  movable  cushions  have,  in  a  certain  number  of 
cases,  an  advantage  over  fixed  cushions ;  that  in  oblique 
inguinal  hernia  the  cushion  should  press  over  the  course  of 
the  canal  and  over  the  internal  opening,  resting  very  little  or 
not  at  all  upon  the  pubis,  according  to  the  nature  of  the 
case ;  that  in  direct  hernias  the  cushion  should  be  more 
voluminous,  fixed,  and  adjusted  to  the  pubis ;  and  that  hard 
cushions  are  more  useful  for  maintaining  pressure  upon  the 
canal,  and  soft  cushions  for  direct  hernias. 

Reduction  of  Hernias. 

Taxif. — By  taxis  is  meant  a  series  of  manoeuvres  by  which 
the  surgeon  is  enabled  to  return  the  displaced  parts  into  the 
cavity  of  the  abdomen.  It  is  by  manual  assistance,  applied 
directly  to  the  swelling,  that  the  reduction  of  the  hernia  is 
effected  by  means  of  this  operation. 

Position  of  the  Patient. — The  best  position  is  that  in  which 
the  abdominal  muscles  are  completely  relaxed.  Let  the 
patient,  therefore,  lie  on  his  back  with  his  head  and  shoulders 
raised  on  pillows.  The  pelvis  should  also  be  raised  in  such  a 
manner  that  the  patient's  back,  being  in  a  declivitous  position, 
the  swelling  is  a  little  above  the  level  of  the  abdominal  cavity. 
In  this  position,  the  bowels  will  not  exert  any  pressure  upon 
the  ring  through  which  the  hernia  has  to  pass.  Lastly,  raise 
the  thighs  and  fiex  the  legs  upon  them. 

General  rule«. — Before  describing  the  different  manoeuvres 
especially  adapted  to  this  reduction  of  particular  hernias,  the 
attention  of  the  reader  may  be  drawn  to  the  general  rules 
which,  according  to  M.  Malgaigne,  it  is  necessary  to  observe 
in  the  great  majority  of  cases — 1.  Draw  off  the  urine  in  order 
to  increase  by  so  much  the  capacity  of  the  abdominal  cavity. 
2.  Make  the  patient  breathe  freely  without  screaming  or 
moving  his  head — a  movement  which  he  is  very  apt  to  make 
for  the  sake  of  watching  the  operation — in  short,  he  must 
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make  no  effort  of  any  kind.  3.  Make  at  first  gentle  preflmre 
BO  as  to  be  able  to  increase  it  graduall;,  and  to  continae  it  for 
n  long  time  without  bniiging  the  hernia.  4.  Betnm  those 
porta  first  which  were  the  Qrat  to  be  protmded.  6.  Take  due 
that  the  protruded  parts  are  returned  b;  the  same  channel  as 
that  through  wliich  they  were  protruded.  Thna.  in  recent 
inguinal  hernias,  the  bowel  should  be  at  flret  pressed  directly 
backwards  in  order  to  pass  the  first  ring,  then  backwards, 
upwards,  and  especially  outwards,  in  accordance  with  the 
course  of  the  canal :  and,  lastly,  from  before  backwards  again, 
when  it  ma;  be  presumed  to  have  arriTed  at  the  second  ring- 
In  congenital  or  old  hernias  it  ie  enough  to  press  tbe  parts 
backwards  and  a  little  upwards.  S.  And  lastly,  in  certain  ex- 
ceptional caaes,  those  rules  do  not  hold  good,  and  patients 
have  themselves  a  method  of  procedote  which  it  is  as  well  to 
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It  is  very  difficult  in  an  operation  of  this  kind  to  adopt  one 
method  exclusively.  The  attempts  that  are  made  to  reduce  a 
hernia  always  admit  of  the  simultaneous  or  successive  adop. 
tion  of  the  different  methods  of  reduction  described  by  authors. 
The  great  point  is  to  return  the  hernia  by  the  same  channel 
through  which  it  was  protruded,  \\1ien  the  reduction  takes 
place,  the  hernia  may  gradually  diminish  in  volume  and  in 
hardness,  and  then  pass  back  all  at  once.  Sudden  reduction, 
which  is  usually  accompanied  by  a  gurgling  noise,  is  a  sign  of 
an  intestinal  hernia.  A  hernia  of  the  omentum  is  generally 
reduced  without  any  noise,  and  in  a  more  gradual  manner. 

Duration  of  the  TAxia 

If  the  taxis  be  too  prolonged,  it  may  compromise  the  suc- 
cess of  the  operation  for  the  division  of  the  stricture  which 
may  be  rendered  necessary  in  consequence  of  the  failure  of  the 
attempts  made  to  reduce  the  hernia.  M.  Amussat,  on  the 
other  hand,  is  in  favour  of  the  taxis  being  prolonged  and  com- 
pk'te.  This  question,  however,  cannot  be  absolutely  decided 
from  a  priori  consideration.  The  surgeon,  therefore,  must 
draw  from  the  peculiar  circumstance  of  each  case  the  indica- 
tions which  should  regulate  his  conduct  in  this  respect. 
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Fig.l. — A  foldof  Ain  is  raised  o»er  the  tnmonr,tranavergelj- 
tn  tbe  axis  of  the  groin.  Thie  fold  of  skin  ie  held  on  the 
intide  by  an  assistant,  and  on  the  outside  by  tbe  left  band  of 
the  operator,  who,  with  his  right  bsad,  cantioasly  makes  on 
incision  into  the  fold.  The  iocision  may  be  made  from  within 
cnitwarda,  by  plunging  the  instnunent,  with  ita  sharp  edge 
upwards,  into  the  base  of  the  fold. 

Fiff.  2. — Tbe  above  incision  (fig.  1)  has  merely  inrolred  the 
skin  and  the  saljciitaneona  cellular  tissne.  When  tbe  edges  of 
tliG  wound  are  separated,  the  swelling,  a,  is  eipoKd  eDveloped 
ill  its  several  coverings,  which  are  next  divided  layer  by  layer 
with  tbe  bistoury,  ft,  guided  over  a  director,  c. 

Piff.  3. — Having  divided  in  eaccession  all  the  coverings  of 
tlic  bcrnia.  the  operator  raises  a  fold  of  tbe  hernial  sac  with  a 
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The  instrumenti  required  for  this  operation  are — an  ordinary 
straight  bistoury  or  scalpel,  the  hernial  knife  of  Vott  or  A. 
Cooper,  also  a  director,  a  pair  of  scissors,  a  pair  of  mouse- 
toothed  forceps,  and  one  or  two  pairs  of  dissect inj:?  forceps. 
Several  fine  sponges  should  likewise  be  at  hand  to  absorb  the 
blood  during  the  operation.  Lastly,  several  pieces  of  dressing, 
lint,  bandages,  etc.,  should  be  provided. 

The  poits'wn  of  the  ]}atieiit  should  Ix)  such  as  to  completely 
relax  the  abdominal  muscles.  He  should,  therefore,  be  placed 
horizontally  on  a  couch,  with  his  thighs  half  flexed,  his  legs 
flexed  upon  the  thighs,  and  his  shoulders  slightly  raised  upon 
a  pillow.  The  part  to  be  operated  upon  should  be  shaved  if 
necessary.  The  operator  should  stand  on  the  hernia  side 
of  the  patient,  with  his  assistants  near  him  on  the  opposite 
side,  to  hand  the  instruments,  stanch  the  blood  with  sponges, 
and  take  any  other  part  in  the  operation  that  circumstances 
may  render  desirable. 

Ah  the  object  of  this  operation  i>?  to  remove  the  strangula- 
tion by  dividing  the  stricture  whi(*h  causes  it,  it  naturally 
consists  of  several  principal  steps  in  which  th(;  surgeon  divides 
in  succession  first,  the  skin ;  second,  the  sulxMitanoous  cover- 
ings of  the  hernia;  third,  the  hernial  sac :  fourth,  the  stricture 
itself ;  while  the  reduction  of  the  bowel  constitutes  the  fifth 
and  last  step  in  the  operation. 

Jt^rst  Step.—IncmoH  of  the  skin  (Plate  LXVI.,  fig.  1).— The 
incision  should  be  made  in  the  long  axis  of  the  tumour,  and  to 
an  extent  proportionate  to  the  size  of  the  hernia.  It  may  l)e 
made  from  within  outwards,  or  from  witliout  inwards;  and 
when  the  skin  is  intimately  connected  witli  the  coverings  of 
the  hernia. and  cannot  l>e  raised  into  a  fol«i  between  the  fingers, 
the  incision  should  be  m,ide  vtTv  cautiously.  The  essential 
point  is  not  to  wound  the  bowel.  WhcMi  the  skin  is  soft,  not 
much  adherent  to  the  subjacent  parts,  it  is  best  to  raise  up  a 
fold  of  skin  over  the  tumour.  The  ojwrator.  holding  one  end 
of  this  fold,  while  an  a.ssistant  holds  the  other,  makes  an  in- 
cision into  it- from  within  outwards,  or  ricfi  rcr^i,  by  plunging 
into  its  base  a  bistoury  with  the  blade  held  upwards.  This 
incision  divides  the  skin  only ;  it  should  extend  nearly  J  an 
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inch  above  the  swelling.  It  it  Bometiines  adTiuble  to  maVa  a 
crudal  or  T-^aped  Incision. 

Tbie  first  Htep  in  Oie  operation  is  generaUj  lollowed  by  a 
little  bEemorrbage  from  some  of  the  saperficial  Teasels,  which 
it  is  as  well  to  arrest  before  continuing  the  operation  by  tea- 
tion  of  tbe  bleeding  vesscU,  or  the  application  of  cold  water. 

Second  Steji, — DitrUUia  of  the  lubenianeetu  cmerinj/i  of  th« 
me. — TbiB  step  of  the  operation  mnst  be  performed  with  great 
cantion.  Some  surgeons  make  a  direct  incision  from  without 
inwards  b;  passing  over  tbe  surface  of  the  tamoor  the  sharp 
edge  of  a  bisComy  held  like  a  fiddlestick.  Die  aaler  method, 
however,  is  to  raise  with  a  pair  of  lorcepa  the  membranona 
coverings  of  tbe  bemia,  and  then  to  perforate  separately 
each  fold  seized  by  tbe  forceps.  Through  the  small  open- 
ing thus  made  a  director  should  be  inserted  beneath  the 
layer  as  far  aa  each  extremity  of  tbe  tamour,  while  with  a 
bistoury  guided  by  the  director,  and  with  its  sharp  edge 
upwards,  the  surgeon  divides  one  by  one  tbe  coverings  of 
the  hernia  as  far  as  the  sac  Tbe  nomber  of  tbe  coverings  of 
9  variable,  and  we  have  already  enomerated  and 
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•if  the  bowel  if  seen  through  the  transparent  sac — an  operation 
which  is  generally  facilitated  by  the  presence  of  the  senim 
which  bathes  and  distends  the  inside  of  the  sac.  An  incision 
should  then  be  made  into  the  fold  close  to  the  forceps  in  order 
to  make  an  opening  into  which  a  director  can  be  inserted. 
Guided  by  the  director,  the  sac  is  then  to  be  opened  both 
above  and  below  to  a  sufficient  extent,  but  it  is  an  object 
to  expose  the  bowel  as  little  as  possible.  Thia  oj^ening  of 
the  sac  should  be  effected  as  much  as  possible  in  front 
of  it,  and  a  little  to  the  outside.  It  is  of  the  utmost 
importance  to  make  certain  that  the  sac  is  really  entered. 
The  escape  of  a  certain  quantity  of  serum  after  the  sac  has 
been  opened ;  the  facility  with  which  the  interior  of  the  sao 
can  be  explored,  either  with  the  finger  or  the  director  (pro- 
vided, of  course,  there  are  no  adhesions  between  it  and  the 
bowel) ;  the  fact  of  the  bowel  or  the  omentum  freely  fioating, 
and  not  being  adherent  to  anything  except  the  seat  of  the 
stricture, — all  these  signs  combined  will  scarcely  leave  any 
doubt  as  to  the  nature  of  the  pouch  or  sac  which  has  been 
opened.  We  may  add,  however,  that  some  hernias  (hernia  of 
the  caecum,  for  example)  have  no  sac.  Should  this  embarrass- 
ing peculiarity  present  itself,  which  is  very  rarely  the  case, 
the  bowel  may  always  be  readily  recognized  by  the  structure 
of  its  coats. 

Generally  speaking,  the  bowel  appears  of  a  variable  colour, 
according  to  the  time  that  has  elapsed  since  the  commencement 
of  the  strangulation.  Its  surface  is  vascular,  of  a  more  or  less 
deep,  reddish-brown,  or  even  black  colour,  and  perhaps  masked 
in  some  places  by  a  layer  of  plastic  lymph.  The  omentum 
may  be  easily  unfolded  when  there  are  no  adhesions.  Figs.. 
4,  5,  &  6  represent  a  coil  of  protruded  bowel  after  the  .opening 
of  the  sac. 

Fourth  Step. — The  dii^mon  of  the  stricture, — Before  pro- 
ceeding to  divide  the  stricture,  the  neck  of  the  sac  should  be 
explored  with  the  finger,  and  gentle  traction  made  upon  the 
protruded  bowel,  with  the  view  of  reducing  it,  if  possible, 
without  dividing  the  stricture. 

Haying  discovered  the  seat  of  strangulation,  and  that  the'^ 
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it  be  dirided,  the  operation  may  be  accomplished 
in  two  wa^a :  first,  by  diriding  the  stricture  to  a  anfflcient 
extent,  and  on  the  aide  where  there  is  no  occasion  to  fear 
the  presence  of  any  blood'Teesels ;  second,  by  making  KTeral 
incisionji  at  different  points  of  the  seat  of  strictiiTe,^^  mode 
of  procedure  that  has  been  methodised  by  M.  Vidal 

The  diviaion  should  be  mode  with  a  hemiii  knife ;  the  Sharp 
ciige  ot  the  Instrument  should  be  inserted  beneath  the  stric- 
ture, being  passed  along  the  index  finger,  or  over  a  director 
(ligs,  5  Jc  6).  When  there  is  no  room  for  the  insertion  of  the 
fin;^.  the  director  must  be  nsed ;  but  if  the  nail  can  be 
introduced  beneath  the  constricting  band,  the  bistoury  should 
be  passed  orer  the  finger,  first  in  a  fiat  or  horiEontAl  position, 
and  then  by  raising  the  sharp  edge  upwards,  and  at  the  same 
time  pushing  the  back  of  the  inetmment  with  the  finger  on 
which  it  rests,  the  division  of  the  strietare  is  accomplished. 
Afterwards  the  indei  finger  may  be  passed  in  more  deeply,  so 
that  it  may  be  possible  to  carry  the  division  a  little  farther. 
During  the  operation  the  assistants  should  not  only  keep  the 
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fihould  be  made  before  resorting  to  an  operation  for  the 
division  of  the  stricture  ;  but  it  should  not  be  forgotten  that 
the  seat  of  strangulation  is  more  often  at  the  neck  of  the  sac 
than  at  the  aponeurotic  ring.  In  certain  cases,  therefore,  the 
hernia  may  be  returned  along  with  the  sac,  reduced  en  nuuse,  a 
circumstance  which  would  of  course  involve  the  continuance  of 
the  strangulation  after  the  reduction  of  the  hernia.  Conse- 
quently, the  surgeon  should  be  sure  about  the  precise  seat  of 
the  stricture.  Nor  should  it  be  forgotten  that  some  hernial 
pacs  have  multiple  necks,  and  that  the  seat  of  strangulation 
may  l^e  very  extensive,  and  may  reach  as  far  as  the  upper  ring 
of  the  inguinal  canaL  It  is  only  by  repeated  explorations  and 
divisions  of  strictures  that  the  operator  will  be  able  to  discover 
the  difficulties  that  may  be  encountered  in  operations  of  this 
kind- 
There  is  a  difference  of  opinion  amongst  authors  as  to  the 
direction,  and  the  extent  to  which  the  division  should  be 
carried.  When  the  seat  of  the  strangulation  is  at  the  external 
ring,  and  when  the  neck  of  the  sac  can  be  drawn  out  of  the 
canal,  the  division  is  easy  of  execution,  and  there  is  no  risk  of 
wounding  the  epigastric  artery.  But  when  the  stricture  is 
more  deeply  situated,  the  impossibility  of  knowing  whether 
the  hernia  is  internal  or  external  should  induce  the  surgeon 
to  act  cautiously. 

The  reader  should  refer  back  to  Plates  LV.,  LVI.,  Sc  LIX., 
for  a  description  of  the  more  important  anatomical  relations 
of  the  parts  concerned  in  the  production  of  hernias.  The 
division  of  the  stricture  in  an  upward  direction  is  less  dangerous 
as  respects  the  viscera  that  have  to  be  avoided :  and  by  not 
carrying  the  incision  beyond  J  of  an  inch  in  extent,  there 
is  no  risk  of  wounding  the  artery.  In  the  case  of  external 
hernias,  the  division  outwards  allows  of  its  being  safely  carried 
to  a  greater  extent,  and  in  proportion  to  the  volume  of  the 
displaced  viscera.  For  this  reason  it  will  be  often  advisable 
to  have  recourse  to  the  multiple  division  recommended  by 
M.  Vidal. 

Multiple  division. — Where  it  is  necessary  to  enlarge  the 
abdominal  opening,  and  with  the  view  of  avoiding  such  an 
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GzUDsive  incision  as  woald  incur  the  risk  of  htemorrlutge, 
U.  Vidal  proposes  three,  four,  or  even  ■  grekter  aumber  of 
incisions  of  ^  to  }  ot  an  inch  in  length. 

M.  Ha/ffaigne't  ffp^mtimi.—tt,  Halgafgne  does  not  maike 
the  first  incieion  otct  the  sac  and  the  Bcrotnm,  bnt  orer  the 
apparent  scat  of  stran^lation.  prolongingthe  incision  upwards 
nnil  downwards  to  snrh  an  ciCent  as  the  obedty  ol  the  patient 
nn'l  the  Tolume  of  the  hernia  vmj  render  advisable.  All  the 
tissues  are  divided  as  far  as  the  peritonetun,  and  in  this  way 
he  has  nothing  to  fear  from  the  presence  of  blood-vessel p, 
which  are  kept  under  the  eye,  or  remored  oat  of  the  way. 
If  the  ^translation  ia  found  to  arise  from  the  constriction  of 
a  librou?  aperture,  the  sac  iteelf  is  not  toacbed,  and  thebemia 
is  reduced.  Otherwise  be  divides  the  neck  by  email  incidona 
troui  nithont  inwards ;  or  if  the  stricture  appears  very  tight, 
he  makes  a  small  incision  in  tbe  peritonenm,  either  above  or 
below  tbe  neck  of  the  sac,  and  raises  the  latter  with  a  director 
on  which  the  neck  is  divided. 
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When  the  bowel  is  also  accompanied  by  a  portion  of  omentum, 
the  latter  should  he  returned  last  of  all.  When  a  part  of  the 
bowel  has  become  gangrenous,  the  indications  for  treatment 
will  vary  according  to  the  extent  of  the  mischief.  If  there  is 
any  doubt  as  to  the  existence  of  gangrene,  M.  Vidal  recom- 
mends a  very  slight  and  superficial  incision  to  be  made  over 
the  diseased  portion  of  bowel.  If  the  circulation  is  still 
active,  a  large  drop  of  blood  collects  on  the  little  wound,  if  on 
the  other  hand  the  bowel  is  gangrenous,  the  surface  of  the 
wound  remains  dry  :  in  the  first  case  the  part  may  be  reduced, 
in  the  second  it  should  not.  Where  there  is  any  doubt,  the 
diseased  part  should  be  kept  on  a  level  with  the  ring ;  and 
should  it  be  gangrenous,  the  fecal  matters  will  find  their  way 
through  the  abdominal  opening. 

It  sometimes  happens  that  in  making  the  small  incisions 
above  mentioned,  the  bowel  is  perforated  by  the  bistoury. 
In  that  case  the  surgeon  must  have  recourse  to  one  of  the 
operations  already  described  (Wounds  of  the  Bowels),^  accord- 
ing to  the  nature  and  extent  of  the  wound.  Lastly,  when  th^ 
bowel  is  gangrenous  to  a  great  extent,  the  two  sound  portions 
or  ends  of  the  bowel  must  be  fastened  to  the  ring,  to  facilitate 
the  passage  of  the  faeces  through  the  upper  end  and  through 
the  abdominal  opening,  by  which  means  an  artificial  anus 
^-ill  be  established,  and  slowly  heal.  Perhaps,  too,  it  might 
be  possible  to  excise  the  gangrenous  part,  to  unite  the  sound 
parts  by  suture,  by  one  of  the  operations  described,  and  then 
to  reduce  the  bowel. 

Whenever  it  is  necessary  to  establish  an  artificial  anus  great 
care  must  be  taken  to  preserve  the  adhesions  which  unite  the 
end  of  the  bowel  to  the  neck  of  the  sac.  The  destruction  of 
these  adhesions  will  expose  the  bowel  to  the  accident  of  return- 
ing into  the  cavity  of  the  abdomen.  If  the  stricture  should 
prevent  the  fecal  matters  from  freely  escaping  outside,  a  small 
female  speculum  might  be  introduced  into  the  upper  end  of  the 
bowel,  and  if  this  procedure  is  impossible,  or  attended  with  too 
much  danger  as  respects  the  integrity  of  the  adhesions,  the  sac 
may  be  cautiously  divided  on  the  outside. 

The  treatment  of  a  gangrenous  condition  of  the  omentom 
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depends  apoQ  its  extent  aitd  volume.  When  tbe  gaogrenoiis 
portion  is  [n^ttj  extensive,  nnlold  the  omeatoin,  cnt  ofi  all  tbe 
diseased  portion,  tie  one  bj  one  the  bleeding  veaKla,  and  con- 
fine the  Bouad  parts,  tied  ae  above,  to  the  opening  of  the  ring. 
Drti»ing». — Having  well  cleaned  tbe  depths  and  the  edges 
of  the  wound,  tbe  latter  sboald  be  approzinuted  b;  intaret, 
and  an  antiseptic  dressing,  with  a  pad  of  lint  and  a  apica 
liLodage,  applied ;  bot  if  it  baa  been  lonnd  neceMarj  to  estab- 
lish an  artiUcial  anus,  the  woond  miut  be  left  open,  aod  a 
cliarcoal  poultice  applied. 

Cbubal  Hebnia. 

The  detailed  description  (pp.  267,  et  ug.),  and  tbe  lUiiBtra- 
tioss  (Plates  LX.,  LXI.,  &  LXIV.)  that  have  been  given  of 
crural  hernia  will  be  sufficient  to  show  its  anatomical  relations. 
When  the  extra-peritoneal  portion  of  the  CKCom  and  the  sig- 
moid flexnre  of  tbe  colon  is  the  part  protruded,  tbe  bemla  bo 
formed  has  no  sac.  But  not  counting  these  exceptional  cases, 
crural  hernia  \a  composed  of  much  tbe  a 
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Operation. 

One  great  aim  of  the  operator  is  to  reduce  the  hernia  with- 
out opening  the  sac.  This  can  only  be  accomplished  when 
the  coiistri(;tion  is  not  constituted  by  the  neck  of  the  sac.  If, 
therefore,  the  hernia  has  not  descended  on  any  previous  occa- 
sion, the  neck  of  the  sac  will  assuredly  not  be  the  constriction. 
And  again,  if  the  knuckle  of  intestine  constricted  is  small, 
which  is  the  case  in  the  majority  of  femoral  hernias,  it  is  not 
likely  to  be  the  neck  of  the  sac  which  prevents  its  return.  In 
all  such  cases  an  attempt  to  reduce  the  hernia  without  open- 
ing the  sac  should  be  made,  unless  the  length  of  time  since  the 
strangulation  took  place  or  the  symptoms  shown  by  the 
patient  give  rise  to  the  opinion  that  the  bowel  is  gangrcnouSi 
and  not  in  a  fit  state  to  be  returned  into  the  abdomen. 

The  most  convenient  incision  is  one  commencing  about 
J  an  inch  above  the  spine  of  the  pubes  and  carried  down- 
wards, in  the  course  of  the  tumour — somewhat  on  its  inner 
side — to  a  sufficient  length,  according  to  its  siise.  As  the 
different  coverings  of  the  hernia  are  by  no  means  thick,  they 
must  be  cautiously  divided ;  and  it  is  often  impossible  to 
raise  a  fold  of  skin  from  the  tumour.  The  faaciu  propria 
enveloping  the  sac  is  very  thin,  and  may  be  mistaken  for  the 
sac  itself — an  error  easy  to  fall  into,  from  the  fact  that  fatty 
masses  folded  over  the  sac,  and  seen  through  the  transparent 
fascia,  may  be  mistaken  for  the  omentum,  whilst  the  fascia 
itself  is  easily  separated  from  the  tissue  around,  and  when  bo 
separated  presents  a  ball-like  appearance,  much  in  character 
like  the  hernial  sac.  Having  determined  that  the  layer  under 
observation  is  the  fascia  propria,  it  should  not  be  separated 
from  the  tissue  around,  for  by  so  doing  it  is  rendered  liable 
to  slough ;  but  it  should  be  laid  open  on  a  director  through- 
out its  length,  and  thus  the  subperitoneal  fat  and  cellular 
tissue  is  brought  into  view.  The  subperitoneal  layer  is  often 
a  mere  film  of  connective  tissue ;  but  in  fat  persons,  and  in 
persons  in  whom  the  hernia  has  long  existed,  it  presents  im- 
portant and  often  perplexing  variations.  If  this  covering  be 
simply  a  connecting  lamina,  the  sac  is  plainly  visible ;  bat  if 
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containiag  fat,  it  maj  hare  increased  to  a  thickness  of  a 
quarter  or  half  nn  inch,  or  even  more,  and  maj  possibly  alao 
contain  a  nnmber  of  small  serous  cysts,  each  one  of  which 
may,  when  Grst  wen,  present  the  appearance  of  the  sac  con' 
taining  fluid.  This  loose  tissae  should  be  cautioDsIy  divided 
until  the  sac  of  the  bemia  is  exposed. 

The  rest  of  tbe  operation  differs  only  as  to  whether  or  not 
it  has  been  determined  to  open  the  sac  If  not,  then  the 
flnger  nail  may  be  carried  along  the  inner  dde  of  the  sac  to 
Ginibemat's  ligament,  beneath  which  it  may  be  pushed  to 
serve  as  a  guide  for  the  hernia  knife.  Gimbemat's  ligament 
in  then  to  be  incised,  tt^ther  with  the  fibres  of  fascia  propria, 
by  cutting  directly  inwards,  or  inwards  and  upwards,  from 
the  bemia,  one  or  two  notches  beii^  made  according  to  re- 
quirement Now  the  hernia  may  be  pressed  upwards  from 
tbe  sac  into  the  abdominal  cavity,  the  sac  itself  being  retained 
in  its  original  position.  Should  it  not  be  possible  to  empty 
the  sac  of  the  hernia,  the  rest  of  the  operation  may  be  pro- 
ceeded with.     The  sac  i a  to  be  cautionaly  raised  by  a  p^  of 
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tren,  this  plan  has  been  condemned  by  Sabatier,  Scarpa,  and 
A.  Cooper,  who  have  taxed  it  with  the  production  of  conrul- 
sions  in  children  and  inflammation  of  the  sac. 

Kelotomy. — Umbilical  hernia  may  be  obstructed  or  strangu- 
lated, 80  that  an  operation  is  imperative.  It  must  not  be  for- 
gotten that  the  coverings  of  this  hernia  are  very  thin,  and  that 
the  sac  contains  little  or  no  fluid.  The  operation,  therefore,  is 
rather  a  delicate  one.  A  -|-  or  T-shaped  incision  should  be 
cautiously  made ;  and  as,  in  this  kind  of  hernia,  the  neck  of 
the  sac  is  very  rarely  the  seat  of  strangulation,  some  authors 
advise  only  the  fibrous  ring  to  be  divided,  without  touching 
the  sac,  so  as  not  to  expose  the  peritoneum  to  subsequent 
inflammation.  This  recommendation  is  a  good  one,  and  should 
be  followed  when  the  hernia  is  large  and  when  it  is  not 
necessary  to  examine  the  viscera.  A  longitudinal  incision 
should  be  made  in  the  median  line,  commencing  an  inch  or 
more  above  the  tumour  ;  the  nail  may  then  be  inserted  between 
the  tumour  and  the  ring,  the  tumour  being  d^a^^'n  well  down- 
wards, and  the  linea  alba  may  be  cautiously  cut  through 
towards  the  finger  nail.  Multiple  division  is  preferable  to  a 
single  division  of  the  stricture ;  but  if  only  one  is  made,  its 
direction  should  be  upwards  and  to  the  left,  in  order  to  avoid 
the  remains  of  the  uiachus  and  the  umbilical  vessels. 


OPKBATIVE  SUBQERT 


PLATE  LXVIL 
ACCIDENTAL  ARTIFICIAL  ASUS. 

J^g.  1. — Ariifoial  aniii  opening  inride  6y  tivo  orifieeM. — 
The  upper  end  of  tbe  bowel,  a,  tuid  the  loirer  end,  6,  open  into 
thebend of  the  groin,  each  by  a cataueous  orifice,  da,ai  e;  a, 
meBenlery. 

Fig.  2. — Artifivial  nnuj  epenitig  ontiide  by  line  orifice. — 
a,  upper  end  of  tbe  bowel ;  b,  the  tower  end,  terminating  in  a 
cul-de-sac;  e,  purtitioo  formed  by  the  approximation  of  tha 
walls  of  the  two  ends ;  d,  external  orifice  of  the  npper  end. 

Jlj.  3. — Diagramt  ih//tring  tie  formation  of  the  jpur  or 
partition — a,  the  upper,  and  b,  the  lowerend  o(  the  bowel ;  e, 
the  partition  or  EpQt  formed  by  the  jnxt«poBition  of  the  walla 
of  the  two  ends ;  e,  mesentery ;  d,  external  orifice  of  the  npper 
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ACCIDENTAL    ARTIFPCIAL    ANUS. 
Pathological  Anatomy  (PI.  LXVIL). 

^Vhen  treating  of  the  accidents  incidental  to  strangulated 
hernia,  we  stated  that  it  may  terminate  in  gangrene  of  the 
bowel,  and  the  external  discharge  of  the  faeces  through  a  fis- 
tulous wound  situated  within  the  fold  of  the  groin.  This 
solution  of  continuity  gives  rise  to  a  permanent  communica- 
tion between  the  bowel  and  the  outside  of  the  body,  giving 
passage  to  the  contents  of  the  bowel  by  another  opening 
besides  the  natural  one,  and  constituting  an  infirmity  which 
is  called  an  accuhntal  artijic'ml  anus.  We  shall  now  notice 
the  surgical  operations  which  have  been  resorted  to  \vith  the 
view  of  combating  this  infirmity,  reserving  for  future  con- 
sideration the  operation  for  artificial  amis. 

It  is  of  the  greatest  importance  to  understand  the  disposition 
of  the  ends  of  the  bowel  above  and  below  the  solutions  of  con- 
tinuity ;  as  upon  this  disposition  the  curabiUty  of  the  affection 
depends.  Sometimes  the  accidental  anus  is  formed  by  a 
number  of  small  openings  more  or  less  distant  from  the  bowel ; 
sometimes  the  upper  and  lower  ends  of  the  bowel  are  supported 
one  against  the  other,  like  the  barrels  of  a  double-barrelled 
gun,  having  a  parallel  direction,  and  opening  externally  by 
two  separate  apertures.  Fig.  1  of  PI.  LXVII.  shows  this 
disposition  of  the  parts :  a,  the  upper,  and  h,  the  lower  end, 
d  and  e,  the  two  external  openings  corresponding  to  the  two 
ends  of  the  bowel. 

The  upper  end  of  the  bowel  may  open  externally  by  only 
one  aperture  (fig.  2,  r/),  and  the  lower  end  may  be  supported 
by  it,  and  at  the  same  time  be  separated  from  it  by  the  parti- 
tion, c. 

The  partition  or  spur. — This  disposition  of  the  parts  is 
brought  about  by  the  peculiar  adjustment  of  the  two  ends  of 
the  bowel  (fig.  3).  Their  walls,  e,  supported  one  against, 
another,  constitute  a  sort  of  valvular  partition,  which  prevents 
the  free  passage  of  their  contents  from  the  upper,  a,  into  the 
lower  end,  b.    This  partition  has  received  the  name  of  the  spur* 
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Further  on  wiU  be  ^pscribed  the  opfmlions  pertortnM  fdr 
the  pnrposp  of  deslrojmg  this  partition,  ntid  re-wtabliahing  a 
comraunicfttimi  between   one  portion  of    the   bowel  and  the 

Tke  m-cmbrannvi/untuil. — The  mesenlery,  in  ronsequencc  (it 
tli«  tnwliuna  which  it  mnkca  npon  the  bowel,  hu  n  constant 
tendoacy  to  drng  it  bttck  into  tho  Bbdometi.  nod  to  Beparatc  it 
from  the  abdominal  wall.  The  apur.  obeying  thia  retrograde 
lUKTemcDt  of  the  bowel,  geta  removed  from  the  abdomioal 
o]>eDing.  The  dellalar  tisane  nniUng  the  howeJ  to  this  opening 
eives  way  a  little,  and  then  there  is  formed  beneath  the  spur 
n  sort  of  boUow  space  (fig.  3  if),  through  whieh  the  fcccB 
pnnn,  without  being  discbarg:cd  exiertiallj,  and  withont  meet- 
ing with  any  obstacle  from  the  presence  of  the  spur.  In  this 
way  the  contents  of  the  bowel  have  h  free  passage  from  Uia 
up|>er  end,  a',  to  the  Tower  end,  V,  and  the  accidental  aaaa 
undergoes  a  spontaneous  cure. 

Scarpa  has  given  the  name  nwwiftriwutii/  fmutel  to  tliia 
passage,  which,  being  formed  little  by  littleg  naturally  and 
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have  also  been  designed,  the  form  of  which  must  vary  accord, 
ing  to  circumstances.  A  plate  of  ivory  or  of  wood  may  be 
used  to  support  the  edges  of  the  wound,  and  may  be  pierced  in 
its  centre  with  an  aperture  which  can  be  opened  or  closed 
at  pleasure. 

A  communication  may  also  be  maintained  between  the  two 
ends  of  the  bowel  by  means  of  a  large  gum-elastic  tube,  one 
extremity  of  which  is  inserted  in  the  upper  end  of  the  bowel, 
and  the  other  in  the  lower  end  ;  so  that  the  fecal  matters 
can  pass  through  the  tube  from  one  end  of  the  bowel  to  the 
other.  It  will  be  unnecessary  to  describe  in  detail  all  the 
apparatus  that  have  been  designed  in  order  to  lessen  the  in- 
convenience resulting  from  an  artificial  anus.  All  these  half- 
measures  but  badly  fulfil  the  object  we  have  in  view,  and  the 
distressing  infirmity  which  they  still  leave  exposed  to  serious 
dangers  calls  for  operative  measures  of  a  curative  nature. 

Curative  treatment. — Before  attempting  the  obliteration  of 
artificial  anus,  the  surgeon  should  remove  the  complications  by 
which  this  affection  is  frequently  accompanied. 

When  the  skin  is  riddled  with  holes  they  may  at  once  be 
thrown  into  one.  Sometimes  there  is  prolapse  of  the  bowel, 
and  inversion  of  the  mucous  membrane,  in  which  case  the  taxis 
should  be  applied,  and  the  reduction  effected  by  making  me- 
thodical pressure  from  the  summit  to  the  base  of  the  extrusion. 
Should  the  reduction  of  the  bowel  be  impossible,  an  opera- 
tion must  be  resorted  to,  dividing  the  abdominal  opening  by 
small  multiple  incisions  from  the  skin  towards  the  peritoneum. 

When  this  first  step  in  the  treatment  has  been  accomplished, 
the  spur  or  partition  above  mentioned  must  be  destroyed,  with 
the  view  of  facilitating  the  passage  of  the  faeces  from  one  end 
of  the  bowel  to  the  other,  as  well  as  the  obliteration  of  the 
external  wound. 

Deitructi&n  of  tlie  spur — DesauWs  operation. — This  surgeon 
began  the  operation  by  dilating  the  two  ends  of  the  bowel 
with  charpie  tents,  the  size  of  which  was  gradually  increased  ; 
five  days  often  elapsed  before  the  dilatation  was  complete. 
He  then  introduced  into  the  wound  a  conical  plug,  which, 
poshing  back    the   spur  in  the  direction  of  the   abdominal 
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cavity,  left  the  tn-o  ends  of  the  bowel  facing  each  other.  When 
tbe  fecnl  matters  were  able  to  pass  freely  from  one  end  of  the 
b'm-ol  to  the  other,  gentle  pressure,  made  over  the  erternal 
u'lund  onl^.  prcTented  the  escape  of  the  feece*  externally,  and 
{^ndufillT  led  to  the  cicatrization  of  the  parts. 

DeEiault  also  uaed  an  ebony  holder  to  poah  back  the  spur. 
Iloth  these  proceedings  may  f^ve  riie  to  flataleaee,  colicky 
pains,  the  refontion  of  the  fseces,  and  other  inconvenience. 

With  the  view  of  not  inteirupting  the  pasB^eof  the  cont«nta 
of  the  bowel,  M.  Fayet,  snd  afterwards  H.  Colombe,  proposed 
ti)  replace  the  plug  and  the  ebony  holder  by  a  gum-elastic 
tiil>c  of  large  calibre.  The  body  of  the  tube  compreMes  the 
spur,  while  its  extremities  engaged  within  each  end  of  the 
biiwcl  allow  of  the  free  passage  of  the  tocea.  This  operation 
vna  performed  by  M.  Telpeau,  but  the  patient  died  three  days 
after  from  peritonitis. 

Compression,  however,  is  Kenenlly  inmfflcient.  It  cannot 
bo  made  in  a  methodical  manner,  for  there  is  no  power  of 
t  of  the  nl'iinininnl  w/ill,  nnd  as  the  spur 
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ment,  and  gradually  compressed  it,  so  as  to  make  it  mortify 
and  fall  off  from  the  wall  of  the  bowel. 

The  entcrotrite  is  composed  of  two  blades,  which  can  be 
introduced  separately,  one  into  the  upper,  and  the  other  into 
lower  end  of  the  bowel.  The  blades  are  then  joined  together, 
as  in  the  case  of  the  midwifery  forceps.  A  screw  serves  to 
close  the  blades.  The  pressure  made  by  the  instrument 
secures  in  the  first  instance  the  adhesion  of  the  adjoining 
walls  of  the  bowel,  and  subsequently  the  division  and  separa- 
tion of  the  compressed  parts.  The  instrument  is  fixed  by 
bandages  to  prevent  its  moving  about  or  making  painful 
traction  upon  the  bowel.  At  the  end  of  the  seventh  or  eighth 
day  the  division  is  complete,  and  the  enterotrite  falls  off  of  itself. 

Delpech  has  proposed  an  enterotrite  the  ends  of  which  are 
terminated  by  enlargements  resembling  one-half  of  a  nut-shell. 
These  forceps,  much  larger  at  their  extremity  than  those  of 
Dupuytren,  are  not  easily  applied. 

M.  Liotard  has  designed  an  enterotrite  terminated  by  two 
oval  rings,  1^  inch  in  length  by  |  inch  in  width,  and  one  of 
which,  hollowed  out  by  a  fluting,  receives  a  corresponding 
projection  of  the  other.  The  two  blades  only  meeting  at  their 
rings,  the  latter  can  be  applied  over  the  spur,  and  thus  give 
passage  to  the  faeces  at  a  distance  from  the  abdominal  opening. 

M.  Jobert  thinks  the  enterotrite  should  only  be  used  for 
the  purpose  of  securing  adhesions.  After  forty-eight  hours,  by 
which  time  the  adhesions  have  taken  place,  the  instrument 
should  be  withdrawn,  and  when,  in  the  course  of  a  day 
or  two,  the  adhesions  have  become  more  organized,  the  par- 
tition may  be  cut  off  with  a  pair  of  scissors  without  dis- 
turbing them. 

Cauterization. — M.  Vidal  proposes  to  use  caustics  in  place 
of  the  enterotrite.  Each  end  of  the  forceps  should  contain 
a  small  hollow  space  which  can  be  charged  with  the  nitrate 
of  silver,  or,  what  is  better,  the  Vienna  paste.  In  this  way  the 
caustic  cannot  spread  far ;  its  action  can  be  limited,  and,  at  the 
same  time,  rapid,  and  nothing  remains  in  the  wound  after 
the  operation.  The  slough  is  gradually  thrown  off,  and  the 
ulceration  left  behind  allows  of  the  passage  of  fecal  matter. 
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OBLITEBATION  op  the  EXTBBKAL  OpEKQia  IK  CASES 
OP  ABTIFICIAL  ADUB. 

The  Bpor  or  partjtioii  being  destrc^ed,  and  ft  free  canunimi- 
cation  between  the  two  ends  of  the  bowel  having  been 
efitablislicd,  the  opening  in  the  abdominal  wall  mnst  be  next 
obliterated.    Tbis  obliteration  is  very  difflcnlt  to  accomptiah. 

Autoplastic  has  been  tried  bj  many  scrgeoBB,  but  without 
success.  M.  Velpcau  practised  excision,  followed  by  antnres, 
upon  a  patient  in  1836. 

He  thus  describee  tbe  operation :  "  I  included  all  the  fiitula 
in  an  ellipsis,  with  tbe  view  of  excidng  it  by  a  double  half- 
moon-ehapcd  incision,  and  so  as  not  to  interfere  with  the 
bowel,  or,  at  least,  its  mucous  memlnsne.  I  then  pnt  in  fouf 
stitchet,  about  two  lines  from  each  other,  at  tbe  same  time 
taking  care  that  tbe  middle  portion  of  them  did  not  reach 
as  far  as  the  cavity  of  the  abdomen  or  the  bowel.  In  tbe 
next  place  an  incision,  about  two  inchee  in  length,  and  extend- 
ing through  the  skin,  the  Bubcutaueoni  cellular  tissoe,  and 
the  aponeurosis  of  tbe  externa!  oblique,  was  made  on  each 
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interrupt  this  continuity  and  to  carry  back  the  valves  in  a 
contrary  direction.  Hence  the  following  operation,  which 
M.  Malgaigne  has  already  successfully  performed  on  the  living 
subject. 

The  operator  begins  by  paring  the  abnormal  channel 
throughout  its  whole  extent  as  far  as  the  bowel,  carefully 
separating  the  latter  from  its  external  adhesions,  and  remem- 
bering that  these  adhesions  are  very  slight,  and  that  by 
dividing  them  beyond  a  i  of  an  inch  in  extent  there  would  be 
the  risk  of  opening  the  peritoneum.  He  then,  without  paring 
them,  turns  the  two  edges  of  the  bowel  inwards,  and  unites 
them  by  suture,  so  as  to  bring  them  together  by  their  ex- 
ternal surface.  In  addition  to  this  suture  he  closes  up  the 
soft  parts  of  the  skin  with  the  twisted  or  quilled  suture, 
at  the  same  time  taking  great  care  to  avoid  any  forcible 
traction  of  the  parts.  If  he  meets  with  a  loss  of  substance 
he  would  have  recourse  to  autoplastie.  In  short,  the  essential 
point  consists  in  isolating  the  bowel,  to  fold  inwards  its  two 
edges  or  lips,  and  to  close  the  external  wound  over  it. 


PLATE  LXVIIL 
OPERATION   FOR  ARTIFICIAL  ANUS. 

Anatomy. 

Fig.  1. — The  anterior  abdominal  wall  and  the  bulk  of  the 
small  intestine  have  been  removed ;  the  large  intestine  has  been 
preserved,  in  order  to  show  the  disposition  of  the  different 
parts  of  the  colon  :  a,  transverse  colon  ;  J,  ascending  colon ; 
Cy  caecum  ;  d,  descending  colon. 

Fig,  2. — The  hack  of  the  body, — The  posterior  abdominal 
wall  has  been  removed :  /,  /,  the  vertebral  column ;  a,  the 
left  kidney,  covered  by  a  layer  of  aponeurotic  fascia  ;  J,  the 
arteries  coming  out  of  the  lumbar  vertebrae.  A  portion  of 
the  peritoneum  being  removed,  the  small  intestines,  c,  are 
exposed  ;  <2,  right  kidney ;  e,  right  colon. 

This  figure  shows  the  general  disposition  of  the  visoera  in 
the  lumbar  region, 
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PLATE  LXIX. 
OPERATION   FOH  ARTIFICIAL   ANUS. 

Fig.l. — TTie  operation  performed  on  the  eacwn,  aoterding  to 
the  plan  adopted  by  Littrc. — a,  a,  dotted  line  Bhomng  the 
course  of  the  ascending  colon  and  of  the  CKCom  ;  b,  b,  incimoa 
made  into  the  right  iliac  fossa  tbiongh  the  abdoiniaal  wall ; 
c,  c,  blnnt  hooks  sepRrating  the  edges  of  the  woond,  at  the 
bottom  of  which  is  seen  the  cEecnin,  d. 

Fig.2.~~Calliten'i  meihrni — Amtatat'io 
line  showing  the  course  of  the  left  colon  ; 
inciaion  of  the  aabcutaueoaa  kyera  ;  c,  o,  hooks  separating 
the  lips  of  the  wound  ;  d,  d.  coils  of  thread  passed  into  the 
eitra-peritoneal  portion  of  the  left  colon. 

Fig.  3  &  4. — Junction  of  the  edges  of  the  wound  in  the  bowel 
to  the  edges  of  the  abdominid  wound  b;  means  of  BDtnres. 
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3.  Imperforate  rectum,  or  an  absence  of  a  portion  of  the 
bowel,  and  when  a  passage  cannot  be  established  lower  down. 

Two  methods  of  operating  are  practised  at  the  present  day. 
Thf  first  is  that  of  Littre,  who,  having  noticed  an  imper- 
forate rectum  in  an  infant  that  died  at  the  age  of  six  days, 
conceived  the  possibility  of  establishing  an  artificial  anus  by 
an  opening  through  the  abdominal  wall  and  the  sigmoid  flexure 
of  the  colon.  The  second  method  was  proposed  by  Callisen, 
of  Copenhagen,  and  consists  in  opening  the  ascending  colon 
in  the  right  lumbar  region. 

Littre' s  operation  (Plate  LXIX.). — The  instruments  re- 
quired are :  an  ordinary  scalpel,  a  director,  forceps, 
scissors,  needles,  and  wire  sutures.  The  infant  being 
placed  upon  his  back,  and  brought  under  the  influence 
of  chloroform,  an  incision  about  two  inches  long,  and 
starting  from  midway  between  the  umbilicus  and  the  ante- 
rior superior  spine  of  the  ilium,  is  continued  down  the  left 
flank  toward's  Poupart's  ligament.  The  various  layers  of  the 
abdominal  wall  are  divided  on  a  director  ;  and  on  the  peri- 
toneum being  opened,  the  sigmoid  flexure  is  readily  found, 
being  recognized  by  its  thick  and  knotted  appearance.  This 
piece  of  the  bowel  is  then  brought  up  to  the  wound,  opened 
longitudinally,  and  the  edges  fixed  to  the  wound  in  the  ab- 
domen  by  wire  sutures.  Plastic  effusion,  should  the  child 
survive,  will  quickly  cause  the  edges  of  the  gut  to  become 
adherent  to  the  lips  of  the  wound.  The  best  dressing  will 
consist  in  oiled  lint. 

Mr.  Edmund  Owen,  who  has  lately  had  a  successful  case  of 
this  nature,  is  of  opinion  that,  for  imiMjrforate  rectum  where 
no  anus  can  be  established  after  careful  dissection  in  the  peri- 
neum, the  colon  should  be  at  once  opened  from  the  left  flank ; 
and,  further,  that  on  account  of  the  large  intestines  in  the 
infant  being  very  tortuous,  and  floating  in  a  mesentery,  the 
surgeon  should  never  attempt  the  extra- peritoneal  (Amussaf  s) 
operation.  At  the  same  time,  or  on  a  future  occasion,  a  flexi- 
ble gum-elastic  catheter  might  be  passed  through  the  lower 
piece  of  the  large  intestine  towards  the  perineum.  With  this 
aid,  Mr.  Owen  believes  the  blind  end  of  the  bowel  might  be 
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1  in  the  pciiaeam.  and.  there  bu 


discovered  from  ths  ii 
opened  aiid  secored. 

CallUten't  operation  (Hg.  2). — To  flToid  injuring  Ibe  peri- 
toneum, a  reialt  icBepaniljle  from  Littre's  operation.  CkIUscti 
propoBcd  opening  the  descending  colon  in  the  loins,  betrreen 
the  last,  rib  and  the  crest  of  ths  ilium.  In  this  part  of  its 
conree  tbe  left  oolon  can  be  rettohed  wilhont  wounding  the 
peritocenm  (at  Icoat  in  the  adult).  But  Calliiien'B  propo^  clid 
not  meet  nitb  a  fnvcuiablc  reception  at  the  hands  of  contem- 
jKirary  surgeons. 

In  1830  Amnasat  was  occupied  with  the  study  of  Callisen's 
pTopoaal,  and  framed  the  rule  for  the  operatjon  trhich  we  now 
describe. 

Avm$$at't  oprratien. — Aiutttmty. — The  relRtionship  existing 
between  the  peritoneum  and  the  lumbar  colon  most  be  well 
understood.  If  this  piece  of  thegnt  ia  examined  on  its  posterior 
aspect,  after  the  remoral  of  the  ma««  of  mnscles  which  corers 
it,  it  is  seen  that  the  porterior  third  is  uncOTcred  by  the  peri- 
toneom.    Thii  poBterioi  put  td  Uie  luteatfne  nata  upon  ths 
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The  operation. — The  patient  must  be  placed  with  his  face 
downwarda,  and  the  body  rolled  somewhat  on  to  the  right 
aide.  It  is  generally  advised  that  a  pillow  be  placed  under  the 
right  side ;  but,  as  is  pointed  out  by  Mr.  James  Lane,  such  an 
arrangement  tends  to  push  the  coils  of  small  intestines  over 
to  the  neighbourhood  of  the  left  colon.  An  incision,  three  or 
four  inches  in  length,  is  then  made  horizontally,  outwards, 
from  the  outer  border  of  the  erector  spinae,  midway  between 
the  last  rib  and  the  ihac  crest.  (It  might  be  necessary,  in  a 
very  fat  subject,  to  make  the  incision  in  the  skin  cruciform.) 
Beneath  the  skin  and  fat  the  outer  border  of  the  latissimos 
dorsis  is  seen  at  the  spinal  end  of  the  wound.  This  must  be 
divided,  as  must  also  the  posterior  part  of  the  external  oblique, 
which  lies  at  the  anterior  extremity  of  the  wound.  After- 
wards the  internal  oblique,  the  transversalis,  and  the  trans- 
versalis  fascia  are  divided,  layer  by  layer.  The  last-named 
structure  may  be  divided  more  vertically  than  the  others. 

Beneath  these  layers  lies  the  colon,  which  is  somewhat 
masked  by  layers  of  connective  tissue  and  fat  that  must  be 
manipulated  with  great  care.  The  difficult  part  of  the  opera- 
tion consists  in  recognizing  and  properly  opening  the  gut. 
Before  incising  the  gut  it  is  well  to  lay  bare  the  two  sides 
without  using  any  roughness.  On  the  dead  subject  the  colon 
is  more  readily  recognized  by  its  colour  than  it  is  in  the 
living  ;  the  colour  is  due  to  the  presence  of  fecal  matter. 
The  thick  and  ** resisting"  feel  of  the  large  intestine  it  a 
useful  help.  Should  the  intestine  be  contracted  it  vrill  be 
found  further  back  upon  the  quadratus  lumborum,  which 
muscle  must  be  notched,  if,  indeed,  it  have  not  been  so  treated 
already.  The  bowel  should  not  be  opened  without  due  con- 
sideration. On  the  contrary,  it  is  well  to  give  it  time  to 
become  inflated  and  bulge  out  of  the  external  wound. 

The  colon  being  recognized,  two  strong  sutures,  distant 
about  an  inch,  are  passed  through  its  walls  and  are  given  to 
an  assistant.  It  is  then  opened  by  the  scalpel,  and  an  escape 
of  ill-smelling  gas  and  liquid  follows.  The  opening  thus  made 
may  be  increased  to  any  extent  desirable  by  a  blunt-pointed 
bistoury.    A  free  escape  of  pent-up  material  then  takes  place. 
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It  thought  ailTisftble,  an  injection  of  wana  water,  above  and 
below,  through  the  wound,  will  do  much  to  clear  the  cuial. 
When  further  escape  of  fiecee  seems  ODlikely,  the  wound  in 
tlie  bowel  is  fixed  to  that  in  the  skin  hy  twisted  wire  mtiira 
(figa.  3  k  i).  The  ends  of  tbe  wotmd  may  also  be  dosed,  Mid 
joined  lo  the  intestine  by  carefully  arranged  raturee. 

Having  twice  performed  this  operation,  M.  MiilgaigQe  does 
□ot  consider  it  necessary  to  divide  the  muscular  layers  by  a 
cruciform  incisioQ,  as  the  fibres  contract  so  as  to  expose  tbe 
bottom  of  the  wound, 

Eetatire  meriu. — Callisen's  operation  has  a  real  advaDtiige 
over  that  of  Littro,  in  that  it  exposes  the  peritoneum  to  leu 
interference,  whilst  the  artificial  anus  placed  behind  is,  in  cer- 
tain circumstances,  leaa  in  tbe  way  than  tbe  anus  in  the  front 
of  tlie  abomen. 
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PLATE  LXX. 
OPERATIVE  SURGERY  OF  THE  ANUS  AND  RECTUM. 

All  the  figures  in  this  plate  reprefent  the  rectum  in  vertical 
section,  and  the  course  of  a  fistula. 

Fig.  1. — Blind  intcrTial  fistula — a,  ^,  fistula;  a,  internal 
orifice  communicating  "svith  the  interior  of  the  bowel,  d  ;  J, 
blind  end  of  the  fistula  ;  c,  anus  ;  /,  section  of  tissues  between 
the  fistuLi  and  the  bowel. 

Fig.  2. —  Complete  simple  fijttula. — a,  h',  h,  fistulous  tract 
opening  at  a,  in  the  intestine,  </,  and  at  J,  near  the  anus  o  ;  /> 
section  of  intervening  tissues. 

Fig,  3. — Blind  externalJUtvla. — a,  external  orifice  of  fistula ; 
b,  fistula  and  off-shoots  ;  d,  intestine ;  c,  anus. 

Figs.  4  &  6. — Incision* — Ordinary  method. 

Fig.  4 — First  step  of  the  operation.  — <?,  a  grooved  director 
is  passed  through  the  fistula,  a,  h  ;  the  index  finger,  d^  of  the 
operator  catches  the  end  of  the  instrument  in  the  intestine  at 
the  inner  end  of  the  fistula  to  hook  it  outside  the  anus. 

^1^.  6 — Second  step  of  the  operation. — Incision. — The  end  of 
the  director,  ^,  has  been  brought  out ;  a,  J,  the  fistula ;  «, 
the  blade  of  the  bistouiy  lodged  in  the  groove  of  the  director, 
g,d  ;  this  blade  travelling  along  the  director  will  divide  the 
bridge  of  tissues,/. 

Fig.  5  &  8. — BesauWa  method. 

Ftg.  5. — A  grooved  director,  a,  (?,  b,  passed  through  the 
fistula  is  caught  by  an  instrument,  d,  introduced  into  the 
intestine.  A  bistoury,  e-,  is  started  in  the  groove  of  the  direc- 
tor to  divide  the  bridge  of  tissues,/. 

Fig.  8. — The  same  operation. — The  bistoury,  f,  meets  the 
instrument,  d'.  These  two  instruments  will  be  drawn  out 
together  to  divide  the  soft  parts  in  the  angle  made  by  the 
instruments.     c\  the  grooved  director. 

Fig.  7. — Ligature. — A  thread  of  silk  introduced  into  the 
fistula,  by  a,  reaches  the  intestine,  d,  and  passing  out  by  the 
anus,  includes  in  a  loop,  c,  a,  c',  the  organic  bridle,/. 
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KlBTCLl  IB  AJiO.— OPEBATIOBS. 

FiBtuln  in  Mio  is  of  ieveral  varieties  i  some  tsatnptete  (Bg.  2), 
CQiwSatiiig  of  a  course  commnnicdttng  with  tie  intestine  by 
ma  internal  orifire,  and  In  the  □ei£:hboiU'liood  of  the  axM*  by 
tin  eartemal  erifice.  The  othora,  inmmplete  or  blind,  h»»o  but 
one  opening,  their  other  end  being  a  ml-df-tiu:.  The  blind 
rxirrnal  fistula  has  an  opening  on  the  exterior  only,  the  track 
does  not  eiHiiinunicBt«  iritb  the  bowel.  The  blind  inttrnal 
tlstnla  opena  into  the  rcctom,  but  not  on  to  the  exterior. 
Fistolie  lire  said  to  be  eoniplieatrd  when  their  conrse  branches 
off  into  sinuBes,  and  they  are  often  accompanied  by  mnch  indn- 
ration  of  the  surrounding  tisBuea.  Bach  complicstjona  may 
require  mi>di£  cations  in  the  operation ;  but  the  chief  point  to 
be  boms  in  mind  is  to  bant  oot  and  open  up  ftll  o&hoots,  ajiil 
to  freely  incise  indarat«d  walls. 

To  Icam  the  nature  and  extent  ot  a  9stala,  it  is  neccsaary  to 
explore  witb  a  bI<mt-potnt«d  Qcxiblo  probe  iDtroduced  by  one 
uf  tbe  openings,  and  it  is  only  after  careful  eiaminatioa  in 
this  iray— ocoRsionally  ODOa  or  twice  Kpeated— tiiat  »  trw 
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the  external  orifice,  h^  passes  along  the  fistula,  and  impinges 
by  the  opening,  a,  on  the  pulp  of  the  finger,  d.  Important 
eyidence  of  the  presence  of  a  fistula  in  ano  is  the  thicking 
about  the  anus — a  thicking  due  to  chronic  inflammatory  deposit ; 
before  searching  for  an  opening  it  is  well  to  feel  carefully  around 
the  anus  for  the  hard  and  rigid  course  of  the  burrow.  From 
the  time  of  Hippocrates  practisers  of  the  healing  art  have  en- 
deavoured to  cure  fistuhe  in  ano  by  cauterization  and  by  injec- 
tion of  caustic  or  irritant  fluids  ;  but  such  methods  generally 
end  in  failure  and  disappointment — occasionally  in  inflam- 
mation and  haemorrhage. 

Ligature. — For  surgeons  or  patients  who  have  an  antipathy 
to  the  knife  in  the  treatment  of  fistulae  in  ano,  a  ligature  of 
silk,  wire,  or  hemp  has  suggested  itself.  This  method  of  treat- 
ment is  unattended  by  loss  of  blood,  which  in  some  cases  may 
be  a  matter  of  importance,  and  in  uncomplicated  eases  may  be 
successful ;  but  where  there  are  branching  sinuses  and  much 
induration  of  the  parts  nothing  short  of  free  incision  should 
be  attempted.  For  ligature  with  wire  a  small  canula  is  first 
introduced  by  the  fistula,  and  the  wire  is  passed  through  it  into 
the  rectum  and  drawn  out  through  the  anus ;  the  canula  is 
then  withdrawn  and  the  knot  tied.  Five  or  six  weeks  may  be 
required  for  the  ligature  to  cut  its  way  out.  Much  pain  is  ex- 
perienced on  the  knot  being  from  time  to  time  tightened  up, 
and,  perhaps,  after  all,  the  surgeon  is  forced  to  complete  the 
tedious  cure  by  the  bistoury.  Free  incision  is  evidently  to  be 
preferred  to  such  half  measures. 

Incision. — A  purgative  should  be  administered  on  the  even- 
ing before  the  day  of  operation,  and  an  enema  should  be 
administered  in  the  morning,  so  that  there  may  be  but  a  small 
chance  of  evacuation  taking  place  upon  the  operating-table, 
and  that  there  may  be  no  need  for  the  bowels  being  disturbed 
for  some  days  subsequently.  The  instruments  that  will  be 
required  will  be  probes,  a  grooved  steel  director,  a  scalpel, 
curved  bistoury,  straight  blunt-pointed  bistoury,  a  pair  of 
spring  scissors  to  cut  otf  angles  of  thickened  tissue,  and  cotton 
wool  for  the  after  dressing. 

The  patient  should  be  placed  upon  the  aSccted  side,  and 
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the  Upper  tbigb,  flexed  upoa  the  abdomen,  ehoold  be  fixed  by 
nn  assistniit.  Tbe  same  aaaistaDt  should  with  the  other  hand 
drag  up  the  foli)  of  the  battock.  Another  oaslstajit  should 
tiikc  charge  of  the  lower  leg,  whilst  a  third  Bteadiesthe  affected 
buttock  nnd  looki  after  instruments. 

Ordinary  niethod  (Fig.  i  k,  6).— The  grooved  steel  director 
having  1)ei;n  introduced  through  the  fittnla,  and  having  been 
caught  l)j  the  pulp  of  the  index  finger  introdnced  into  the 
rectum  (fig.  4),  is  thus  hooked  down  out  of  the  anus,  and  the 
end  is  drawn  out  orcr  the  opposite  buttock  (fig,  6).  The 
curved  biitoury  traTelling  down  the  groove  effects  the  eection 
of  the  intervemng  tissues. 

The  sirnight  bistourj  will  be  then  found  of  great  use  in 
dividing  honl  and  thickened  bands  and  ttssues  generally. 

Fig.  5  &  8  show  Dcsault's  method  of  operating  on  fistnlic, 
which  open  high  up  int«  the  rectum ;  but  with  a  finger  of 
average  length  such  modifications  as  be  su^este  are  quite 
superfluous ;  the  secret  of  success  in  all  operations  for  fistula 
lying  in  free  and  thorough  divisions  of  sphincter,  lUDuses,  and 
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painful,  but  the  fourth  or  fifth  creates  much  less  trouble.  M. 
Vidal  (de  Cassis)  speaks  highly  of  tents  prepared  with  mer- 
curial ointment  and  belladonna. 

It  has  been  advised  to  commence  the  gradual  dilatation  with 
full-sized  tents,  so  that  the  painful  treatment  may  be  rendered 
as  short  as  possible,  the  sphincter  being  quickly  and  thoroughly 
stretched.  The  tent  may  be  left  in  a  day  or  two  ;  and  after 
its  removal  an  enema  may  be  given.  Dilatation  may  be  asso- 
ciated with  cauterization. 

M.  Becamiers  treatftient, — In  1838  R<icamier  showed  the 
possibility  of  curing  fissures  by  extension  and  dilatation. 

The  patient  having  been  placed  upon  his  side,  and  brought 
to  the  edge  of  the  bed,  the  legs  are  flexed  upon  the  thighs  and 
the  thighs  upon  the  trunk.  The  surgeon's  right  index  and 
middle  fingers,  having  been  smeared  ^vith  ointment,  are  intro- 
duced into  the  anus,  first  the  index,  then  the  middle  finger, 
and  by  this  means  the  anus  is  well  and  steadily  dilated.  The 
pain  is  acute,  but  of  short  duration,  and  R^camier  did  not 
find  it  necessary  to  administer  a  narcotic.  To  make  the 
dilatation  more  complete,  R6camier  used  often  to  introduce 
the  left  index  finger  as  well  as  the  two  mentioned  (Journal  des 
ConnaUsances  MidicO'Chirurgicales,  1852).  This  gradual  dila- 
tation is  unattended  by  danger,  and  is  certainly  to  be  preferred 
to  M.  Velpeau's  method  of  cxcinon.  Indeed,  twice  in  six  cases 
did  this  excision  fail  in  M.  Velpeau's  hands. 

Boyer's  method  of  division  of  the  sphincter  is  applicable  to 
all  fissures  which  do  not  get  well  under  other  treatment :  by 
its  means  all  spasm  and  pain  cease,  and  the  fissure  granulates 
to  the  surface. 

The  patient  having  been  prepared  for  the  operation  (as  for 
the  operation  for  fistula),  is  brought  to  the  eilge  of  the  bed, 
and  a  straight  bistoury  with  a  blunt  end  is  laid  flat  upon  the 
left  index  finger  and  introduced  into  the  rectum.  The  edge 
is  then  turned  towards  the  fissure,  and  the  sphincter  incised  as 
the  knife  is  withdrawn.  A  pyramidal  wound  results,  the  apex 
being  above,  the  base  at  the  anus.  It  is  well  to  let  the  incision 
through  the  fissure  be  free.  A  light  dressing  of  cotton  wool 
is  applied  to  the  wound  ;  the  bowels  are  kept  from  acting  for 
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three  Aaja ;  and  at  the  end  of  Gre  oc  six  weeks  all  it  aotindlf 

Slight  bat  paiufnl  □leers,  hidden  beneath  the  anal  folda, 
may  be  cared  by  drawing  the  edge  of  the  kuils  gently  down 
tbeit  coorse.  withoat  dividing  the  spMncter. 

Other  methods  of  treatment  have  from  time  to  time  been 
introduced,  but  aa  ordinaij  flssure-^we  do  not  Bpeak  of 
syphilitic  flsasure,  which,  of  course,  require*  no  operation — 
can  be  cured  by  diiatation  or  by  division  of  the  spliincter,  it 
is  quite  unnecessary  to  describe  them. 

PLATE  LSXI. 
CONTINDATION   OF   OPERATIONS   UPON  THE 

RECTUM  AND  ANDS. 

Fig.l.—Bcnitrval  o/pilei. — The  pile*  are  held  by  ligatures  at 

a  and  t,  and  are  removed  by  acissoni,  e,  curved  on  the  flat ;  an 

ordinary  vulsellum  will  act  as  well  as,  or  better  than,  a  Uga- 
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excision.  But  strong  nitric  acid  may  be  applied  with  advan- 
tage to  a  general  and  relaxed  condition  of  the  mucous  lining 
of  the  rectum. 

Treatment  by  ligature, — For  this  process  the  tumour  must 
be  drawn  well  out  of  the  rectum  by  a  vulsellum,  and  there 
held  by  an  assistant.  The  blade  of  strong  scissors,  passed  up 
between  the  broad  root  of  the  pile  and  the  wall  of  the  rectum 
on  the  side  to  which  it  is  attached,  incises  the  mucous  mem- 
brane, and  diminishes  the  amount  of  tissue  to  be  inclosed  in  the 
ligature.  As  the  hsemorrhoidal  vessels  pass  vertically  down- 
wards into  the  pUe,  there  is  but  little  or  no  danger  of  their 
being  divided  in  the  cut.  The  ends  of  the  ligatures,  which 
should  be  of  strong  hemp,  well  waxed,  are  left  out  of  the 
rectum.  The  tumours  slough  off  in  about  ten  days.  Should 
the  mass  of  prolapsed  membrane  appear  as  a  large  pad 
extending  in  a  circular  manner  around  bhe  bowel,  it  will  be 
necessary  to  tie  it  in  separate  portions.  Before  tying  the 
ligature  the  pile  must  be  drawn  well  out  and  away  from  the 
wall  of  the  rectum,  and  by  the  aid  of  the  tips  of  the  index 
fingers  the  noose  must  be  pushed  high  up  round  the  pedicle. 
No  dressing  other  than  by  cotton  wool  will  be  required.  An 
opium  suppository  may  be  administered  at  the  end  of  the 
operation  if  it  is  thought  desirable.  Action  of  the  bowels 
should  be  prevented  for  three  or  four  days  lest  haemorrhage 
should  occur. 

Mr.  Henry  Smith  has  identified  himself  with  the  treatment 
of  internal  piles  by  the  clamp  and  the  actual  cautery.  An 
incision  is  made  as  for  ligation,  the  clamp  is  applied,  and  the 
tissue  cut  off  to  a  level  with  the  clamp ;  actual  cautery  is  then 
applied  to  the  stump. 

External  piles,  which  are  small  knots  of  varicose  vein,  often 
with  effused  blood  in  hardened  skin,  may  be  cut  off  with  curved 
scissors,  and  the  small  wounds  dressed  with  cotton-wool. 

M.  Velpeau  has  advised  that,  after  excision  of  a  pile,  the 
edges  of  the  wound  should  be  brought  together  by  suture. 

Venebeal  Excrescences. 
CJondylomata  are  distinguished  from  piles  by  their  flat  and 
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button-like  appearance,  b;  tlieir  being  covered  with  moiatnre, 
and  bj  tbeir  presence  on  tbe  Bcrotum,  as  well  aa  anmnd 
the  anus.  Thej  g:cueral!y  disappear  under  proper  constl- 
tuiional  treatment. 

Polypi  op  RECTim. 
Polypi  are  treated  as  internal  or  external  piles,  according 


Cancer  of  Rectum — AnATovr. 

The  following  dalftbave  been  given  by  Llafranc :  Tbeant«ro- 
pusterior  diameter  of  the  female  perineum  is  rather  more 
tb.in  an  inch  ;  in  both  aeses  the  distance  from  the  anas  to 
the  tip  of  the  coccyx  is  rather  more  than  an  inch  and  a  half. 

In  the  female  the  front  of  tbe  recttim  lies  in  cloie  proximity 
to  tbe  vagina,  and  higher  up  it  is  separated  from  the  nterna 
by  a  eid-dc-iai:  of  peritoneum.  This  cvl-<U-Mac  also  comes 
down  between  the  vi^na  and  the  rectnm.  Posteriorly  Uie 
rectum  lies  upon  the  sacrum,  and  having  reached  the  tip  of 
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there  fixed  by  assistants.  One  of  these  assistants  stretches 
the  integument  around  the  anus,  whilst  the  other  hands  the 
instruments  to  the  surgeon,  who  makes,  with  a  sharp  bistoury, 
two  bold  semicircular  sweeps  around  the  anus.  The  incisions 
meet  in  front  of  and  behind  the  anus.  If  malignant  growths  or 
ulcerations  are  found  in  the  integument  the  incisions  must 
be  kept  well  to  their  outside.  The  skin  is  then  freely 
dissected  up  by  directing  the  bistoury  towards  the  rectum. 
The  left  index  finger  is  then  introduced  into  the  bowel,  and 
the  whole  mass  is  drawn  firmly  down  through  the  wound. 
\Vlicn  the  malignant  disease  is  limited  to  the  mucous  mem- 
brane, and  at  the  same  time  does  not  extend  far  up  the 
bowel,  the  wall  of  the  rectum  may  be  turned  almost  inside 
out,  and  the  morbid  growth  shaved  off  or  removed  by  curved 
scissors. 

2nd.  But  where,  as  is  too  often  the  case,  the  disease  has 
spread  for  some  inches  up  the  bowel,  and  has  invaded  the 
external  coat,  the  operation  just  described  would  be  of  no 
use  ;  a  more  complicated  one  is  required.  The  first  part  of 
the  operation  must  be  performed  as  before,  and,  in  addition, 
the  fibrous  tissue  around  the  rectum  must  be  divided  by  a 
strong  pair  of  scissors  directed  up  into  the  pelvis  parallel  to 
the  axis  of  the  rectum.  This  incision  must  bo  kept  as  much 
as  possible  to  the  back  of  the  bowel,  so  that  the  peritoneum 
which  slopes  downwards  and  forwards  into  the  sides  of  the 
bladder  may  not  be  wounded.  The  incisi(;n  must,  however, 
pass  well  beyond  the  limits  of  the  disease.  The  bleeding  may 
be  checked  by  pausing  for  a  few  moments,  and  stuffing  the 
wound  %Wth  sponges  soaked  in  ice-cold  water.  After  this, 
one  can  obtain  a  good  idea  of  the  extent  of  the  disease,  and 
Lisfranc  assures  us  the  wound  does  not  give  out  more  blood 
than  if  it  were  upon  the  dead  subject.  The  lower  end  of  the 
rectum  can  be  drawn  well  out  of  the  wound,  and  there  held 
by  a  strong  vulsellum. 

When  the  operation  is  to  be  performed  upon  a  female,  the 
fingers  of  an  assistant  should  be  introduced  into  the  vagina  to 
push  down  the  vecto- vaginal  wall ;  and  in  this  region  the  dis- 
section must  be  condacted  with  the  greatest  delicacy.    If  the 
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Bnbject  be  n  male,  n  MaS  ahould  be  pnaacd  into  the  bladder  k> 
demotiBlrBle  the  course  of  the  orethrB,  and  to  sure  it  trom 
injary  nhen  the  front  of  the  reclnm  ia  bemg  dinectnd.  The 
msictont  who  holds  this  staS  sboold  wani  tlie  operntor  CMfb 
time  the  biBtoaiy  comes  nou'  it.  And  from  ttme  to  Hat  Iha 
surgeon  himsclE  should  tske  hold  of  the  BUS  to  reiucDre  him- 
self of  the  Klations  of  the  part«. 

After  the  diseMsed  part  has  been  removed,  a  carefal  exploM' 
tioa  by  means  of  tba  Rnger  will  be  nctessaTy.  A  lu^ 
drainage  tnbe  may  be  left  in  the  rectum.  With  women  it 
m^  be  Dece*«ary  to  draw  off  the  urine,  so  that  the  wtrand 
ma;  not  be  irritated  daring:  micturition. 

Velpeau't  operation, — When  the  stricture  lies  within  me; 
lench  of  the  finger,  M.  Yelpenn  recommends  tbat  it  be  didded 
posterioTif,  and  that  the  mass  be  treats  b;  ligature,  like  an 
internal  pile.    (Eie  page  331). 

Semarlit. — M,  Vfdal  hascollected  stslisticB  of  this operalion 
which  give  reflections  that  must  not  be  lightly  passed  over. 
"  The  operation  ctei  larelj  remove  all  the  diseue ;  then 
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with  t\^e  scirrhns.  In  the  female  the  operation  should  never 
be  attempted  when  the  finger  introduced  into  the  vagina  finds 
the  partition  invaded. 

Plugging  the  Recti^^m. 

Severe  haemorrhage,  after  operations  such  as  we  have  just 
described,  may  render  this  process  necessary.  A  oul-de-sac 
of  strong  linen  may  be  introduced  into  the  rectum  by  the 
finger,  and  then  packed  tightly  with  small  pieces  of  sponge  or 
of  dry  lint. 

Foreign    Bodies   in   the    Rectum. 

Much  will  depend  upon  the  nature  of  the  material  intro- 
duced as  to  what  process  be  adopted.  If  the  body  be  angular 
the  mucous  membrane  must  be  well  protected  by  the  finger, 
and  pressed  out  of  the  way,  as  the  mat^^rial  is  withdrawn. 
Or  a  speculum  may  be  inserted,,  and  the  body  withdrawn 
through  it.     Section  of  the  sphincter  might  be  necessary. 

Stricture  of  the  Anus  and  Rectum. 

This  affection  may  be  dealt  with  by  dilatation  or  by  in- 
cision. 

Dilatatixm. — Desault  dilated  the  rectum  with  greased  tents, 
gradually  increasing  the  size.  Gum-elastic  bougies  might  be 
employed  in  the  same  conditions. 

M.  Costollat  introduced  a  small  linen  bag  by  the  aid  of  a 
bougie,  and  then  stuffed  it  with  cotton-wool.  But  the  best 
means  of  dilatation  is  afforded  by  Todd's  double-bladcd  dila- 
tor. A  thin  capsule  of  india-rubber  covers  the  blades,  which  are 
gradually  separated  by  a  screw.  The  india-rubber  cap  pre- 
vents the  mucous  membrane  Ixiing  injured  when  the  blades  are 
approximated  previous  to  the  withdrawal  of  the  instrument 
from  the  rectum. 

Incision  is  specially  applicable  to  fibrous  stricture  where 
no  malignant  disease  exists.  It  is  effected  by  a  long  blunt- 
ended  bistoury  introduced  flat  on  the  finger.  When  the  stric- 
ture has  been  entered  and  passed,  the  edge  is  turned  to  the 
stricture,  and  the  incision  is  performed  as  the  instrument  is 
withdrawn.    The  nicks  into  the  stricture  should  be  made  at 

22 
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the  bark  nnil  sidts  of  the  bnwel.  as  the  yagina.  or  bladder,  liei 
close  tu  the  front.    Dilataiioii  muy  afterwards  be  mdicsted. 

Prolapse  of  the  Rectttii. 

Bomctimes  the  mucous  membrane,  but  looselj  connected  to 
the  utlicr  tunics  of  the  ri^tum,  descends  externally  for  an  inch 
or  Co.  Sumetiinea  the  [>rriln|i3cd  jmrt  consists  of  the  whole 
thickness  i>f  the  bowel  with  some  peritoneum. 

For  Ihc  cure  of  this  condition  several  operations  have 
ohtnincd. — reduction,  eicisioii,  cauterization,  and  excision  of 
folds  Bt  the  niiuH.  In  children  no  active  treatment  of  the 
bowel  itself  is  required,  as  the  prolapse  is  probably  due  to 
calculns,  womis,  phimosis,  or  to  some  disturbing  element. 
The  child  su  nflccli'd  tihould  never  be  allowed  to  pass  his 
motions  titling.  ShonUl  the  prolapse  be  due  to  a  eeocral 
feeble  cundiiiuii.  all  that  will  be  rcquireil  is  reduction, 
and  an  uccnsinual  astringent  enema  ;  the  affection  will  dis- 
appear Willi  the  return  of  health.  The  rectal  tumour  should 
be   washed   and  then   oiled.     Gentle  compression  with   the 
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of  meconium  escapes.  A  crucial  incision  is  then  made  in  the 
septum,  and  the  comers  are  cut  off  by  scissors.  Pieces  of  oiled 
lint  are  then  inserted,  and  are  kept  there  until  cicatrization 
has  advanced  (Plate  LXXI.,  fig.  3). 

Should  tlie  sept  im  exist  higher  up.  it  may  not  be  possible 
to  reaeh  it  satisfactorily  with  the  knife.  Should  it  l)e  beyond 
reach,  an  artificial  anus  must  be  made.  This  high  imper- 
foration  may  be  diagnosed  by  the  absence  of  evacuation  of 
meconium,  by  the  general  symptoms  and  discomfort  of  the 
unhappy  infant,  and  by  constant  efforts  at  vomiting.  The 
confirmation  is  obtained  by  a  llexible  bougie  introduced  into 
the  rectum,  meeting  the  obstniction. 

Should  the  septum  be  within  reach,  the  treatment  by  the 
guarded  scalpel  and  by  dilatation  is  indicated  and  is  easily 
performed.  Meconium  at  once  escapes,  A  piece  of  oiled  lint 
may  then  be  passed  through  the  opening. 

Malgaigne  gained  easier  access  to  the  i)artition  by  dividing 
the  sphincters  of  the  anus. 

In  a  case  under  the  care  of  Mr.  A.  T.  Norton  the  anus  was 
formed;  but  a  septum  more  than  an  inch  in  thickness  existed 
between  the  anus  and  the  bowel.  A  fine  trocar  and  canula 
was  cautiously  introduced,  with  an  aspirator  attached.  As 
soon  as  the  bowel  was  reached  a  small  quantity  of  meconium 
was  at  once  aspirated  from  the  canula,  and  a  sharp-pointed 
straight  Instoury  was  then  carried  along  the  canula,  to  enlarge 
the  opening  to  a  sufficient  extent  by  means  of  a  crucial  in- 
cision. 

Abnormal  Anus. 

The  inferior  extremity  of  the  rectum  may  be  wanting,  and 
the  bowel  may  open  into  the  bladder,  urethra,  or  may  end  in  any 
part  of  the  pelvis.  AVhen  the  rectum  opens  into  the  vagina, 
two  methods  (;f  treatment  have  been  }>roposed.  The  first  is  the 
division  of  the  perineum  and  the  partition  up  to  the  abnormal 
anus.  A  tube  is  placed  in  the  bottom  of  the  wound,  and  the 
edges  united  in  front  of  the  tube,  so  that  the  tube  continues 
the  course  of  the  bowel.  The  other  o{>eration  consists  in 
punctaring  the  bowel  from  the  proper  site  of  the  anus,  and 
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tronting  the  nlmonnHl  man  like  a  m:to-vit|(ina)  HMtik.  E^ioutd 
tXwte  be  ab^noe  of  tlio  lower  end  of  the  rrctmn,  n  dimiTliati 
miiy  bo  attempted  from  the  ptrineum  with  the  Tiew  of  find- 
ing^  UiE  blind  end.  Sbonld  thi»  process  tntt,  Ui  artlflrl^  mum 
wnalil  be  DeceEsttAtcd,  nnd  nonid  bo  pfrfi-rmwl  aa  tleaeribed 
a  t«w  [MigcB  back.  Qenerallj  Ihe  rectum  cadi  in  a  etU-d^-tafi, 
filW  with  mecanimn.  The  tuife  mnrt  be  diiv-cted  to»t»rt« 
this  pouch  frotD  the  periaeiun,  \aje.i  hj  Infer.  SUanld  tbe 
operator  be  (ortnnate  enough  to  meet  with  tlio  poneh.  the 
treatment  is  dniple  enongh. 

Shoald  the  rectum  opon  into  the  bladder  one  will  opHrali) 
aa  fur  imperforate  reotam,  directing  the  kciFe  in  the  dlwectioa 
well  np  tbe  (root  of  tbe  iiacnin],  ^>  hs  to  avoid  injuring  the 
bladder,  or,  In  the  female,  the  vaginn. 


PLATE  LXXn. 
0PERATI0S8    PEBFOBMED    DPON    THE    PENIS. 
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Division  op  the  Fr^num  (Fig.  1). 

The  operation  may  be  performed  with  the  scissors  or  bistoury. 
An  assistant  holds  the  ghans ;  the  operator  pulls  forward  the 
fold  of  skin  containing  the  band.  A  snip  of  the  scissors,  or  a 
stroke  of  the  bistoury  which  has  transfixed  the  fraenum,  com- 
pletes the  operation.  The  best  dressing  is  a  small  piece  of  dry 
lint. 

Phimosis  (figs.  2  to  5,  bU). 

Phimosis  may  Ixi  o^xirated  on  by  incision,  excision,  or  cir- 
cumcision. 

1.  Inritwn. — Incision  consists  in  setting  free  the  prepuce. 
M.  Cloquet  advises  that  the  incision  be  made  at  the  lowest 
part ;  but  here  lies  the  artery  of  the  fraeuum.  the  division  of 
which  may  give  rise  to  troublesome  haemorrhage.  The  prepuce 
is  best  incised  alcove,  and  from  behind  ft^rwards,  a  grooved 
director  having  first  been  introduced  (fig.  2)  between  the 
foreskin  and  the  glans.  It  is  well  to  have  the  skin  made  tense 
during  the  cutting  part  of  the  operati<.)n. 

2.  IJ.eciAhn. — Excision  often  follows  as  the  second  step, 
after  incision,  for  when  two  long  fiaps  hang  down  on  cither 
side  of  the  cut,  it  is  necessary  to  snip  off  their  corners,  as  is 
fihown  in  fig.  3.  The  flaps  may  be  removed  by  scissors  or  by 
knife. 

3.  Cu'cumcinloH. — In  this  operation  the  whole  free  end  of 
the  prei>uce  is  taken  away.  The  prepuce  is  drawn  forwards, 
and  all  the  redundant  skin  is  caught  between  the  blades  of 
forcej).s,  as  showii  in  lig.  4.  Fig.  4,  iw,  shows  the  section  with 
the  bistoury,  and  tig.  T)  the  relation  of  mucous  membrane  and 
integument  after  section.  It  will  be  necess'irv  to  excise  the 
mucoUh  nienibiane,  as  it  is  sure  to  be  less  affected  by  the  sec- 
tion than  the  skin.  The  glans  must  be  completely  uncovered 
after  the  operati<.>n,  the  mucous  membrane  being  turned  well 
back,  and,  when  adherent,  peeled  from  off  the  glans. 

It  is  advisable  that  vsutures  be  introduced  to  keep  the  edges 
of  the  skin  and  mucous  membrane  in  apposition,  so  that  the 
process  of  cicatrization  may  be  accelerated. 
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PABAPHIMOSia  (Fig.  6). 

For  jmrii|ibimo<ia  rciluction  bycoKfal  compieraion  Bbonid 
be  attcni[itcil.  Sliould  this  fail,  it  may  be  necessary  to  divide 
tlic  onnfttricting  bmid,  n'hirb  i^  usually  fouad  at  some  distaticc 
behind  the  cetlematouii  produce. 

1.  Jteilnc/iiin. — The  operator  seiies  the  penis,  as  is  shown  in 
fi(r.  fi.  Willi  his  thumbs  bo  pnsbos  back  the  glans,  which  has 
liccn  preTiimsly  cmcared  with  oil,  whilst  with  the  inden  and 
miil'ile  fingers  of  each  baud  be  drags  /orward  the  cedematous 
prepuce, 

Cpmproiiea  esorcised  bj  n  narrow  bandage  may  succeed, 
after  several  hour-!.  i[i  restoring  the  parts  to  their  proper 
condition  wlien  the  ordinary  method  proves  inefficient.  In 
troublcsijme  cases,  pnni'tnres  to  allow  of  the  escape  of  the 
serum  will  aid  in  the  reduciion. 

2.  Sevtinn. — When  the  parts  are  much  inSomed,  and  the 
pad  nf  mucous  membrane  is  much  strangulated,  it  may  be 
necearary  to  divide  the  constricting  hand. 

s  the  penis 


AND   SURGICAL     ANATOMY.  331 

PLATE  LXXIIL 

Operations  upon  the  Penis  and  Scrotum. 

Fig.  1. —  Oprrat toil  for  hydrocele. — The  operator  takes  the 
tumour  in  the  left  hand,  a,  aud  punctures  with  a  cauula  and 
trocar  held  in  the  right  hand  (fig.  1  his). 

Fiq.  2. —  Ojxratioii  for  garvocele. — Ligature  and  excision 
of  the  arteries  of  the  cord.  The  cord  is  laid  bare  by  an  incision 
along  its  cour<e  ;  the  sjierraatic  artery  is  separated  by  a  director, 
a.  from  the  other  constituents  of  the  cord. 

Fig.  3.  —Dissection  of  the  tumour  with  a  bistoury,  a. 

Fig.  4. — Amputation  of  th^.- pefiis. — The  surgeon  holds  with 
one  hand,  a,  the  e.xtreraity  of  ihe  penis  wrapped  in  a  piece  of 
lint ;  an  assistant,  b,  holds  back  the  integument  at  the  root ; 
c,  the  knife  amputating  the  organ. 

Hydrocele  (Fig.  1  &  1  bis). 

Tumours  composed  of  a  collection  of  serum  are  called  hydro- 
celes. "WTien  it  collects  in  a  sac  such  as  the  tunica  vagitialis,  ib 
constitutes  an  ordinary  hydrocele.  (Edema  of  the  scrotum  is 
often  due  to  general  causes,  and  may  be  relieved  by  punctures 
Ifydroccle  may  occupy  the  tunica  vaginalis  or  the  spermatic 
cord.  A  congenital  hydrocele  is  one  in  which  the  fluid  collects 
in  the  tunica  vaginalis,  and  filling  the  funicular  process  of  peri- 
toneum, passes  up  into  the  general  peritoneal  cavity.  In  such 
a  case  the  scrotal  tumour  can  ]>e  emptied  into  the  alxiomen; 
at  any  rate,  the  swelling  diminishes  when  the  patient  lies  on 
his  back,  and  has  his  pelvis  raised.  The  constant  pressure  of 
a  truss  is  generally  sufficient  to  effect  a  cure;  no  operation 
should  be  undertaken.  Hydrocele  of  the  cord  may  be  treated 
as  a  hydrocele  of  the  tunica  vaginalis;  but  the  surgeon,  re- 
meml)cring  the  close  proximity  of  the  structures  of  the  cord, 
and  of  the  j)eritoneal  cavity,  should  \^Q  cautious  in  the  employ- 
ment of  injections.  The  treatment  of  hydrocele  may  be 
palliative  or  radical.  The  former  consists  in  drawing  off  the 
fluid  by  puncture.    But  after  this  simple  operation  the  flaid 
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rtinj  coUeft  again  and  the  affeciiin  retnm.  For  tb^  radical] 
cure  tbe  natone  of  Uie  aeaetiag  aaitacs  at  Lhe  bctdub  membnuiK 
mast  be  altered  so  as  to  prevent  the  iwcnrroDce  of  the  nSeotiao- 
Tu  obtain  this  condition  recotme  biu  been  had  tn  imnrturc. 
mcision.  exclsicin.  caatcriEatidi.  aetoo,  satiire^  »d<1  injection. 

Pmietufc  is  best  performed  bj  a  gmail  ounular  troiair.  The 
patient  lying  donn.  the  scrotum  is  taken  in  tiie  palm  at  \)xi> 
led  hand,  and  so  held  a*  to  render  tense  tie  integument,  «od 
the  front  and  lower  part  of  the  tiunonr  should  project  between 
llii!  tlnimb  and  index  finser,  Haring  first  ma-Ie  lyal  the  exAct 
Bliunlion  of  the  testis,  by  the  aid  of  a  strong  tight,  the  inUrn- 
muot  is  suddenly  plunged  intn  the  fluid,  the  depth  of  tiie 
puncture  being  lusited  b;  the  right  index  finger,  nhicb  is  held 
tlrmlj  against  Ihc  caniila.  The  trocar  ia  then  withdrawn  snd 
lhe  canuta  held  in  position,  whilst  the  serum  flows  away. 

Ineitien. — The  scrotum  is  held  as  for  punctore  (ruj.  tn/)-), 
nnd  the  tisntei  are  divided  layer  by  layer  down  to  the  tunica 
va^'nalis;  an  incision  through  this  structure  is  made  of 
EiiUlcienl  length  to  aJlow  the  c«n7  tio  ba  aVuffud  with  oil«ii 
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cord  and  in  the  loins.  The  fluid  can  be  then  pressed  out 
through  the  canula. 

As  the  injection  is  being  performed,  it  is  very  necessary  that 
the  end  of  the  canula  be  free  in  the  sac,  lest  some  of  the  fluid 
be  thrown  up  amongst  the  tissues  of  the  scrotum.  Should 
such  a  mishap  occur,  free  incisions  must  be  made  for  the 
escape  of  the  irritating  Huid,  lest  gangrene  supervene. 

After  the  use  of  the  seton,  or  of  the  injection,  the  parts 
become  very  red  and  inllamcd.  hard  and  painful ;  then  ab- 
sorption commences,  and  at  the  end  of  a  fortnight  the  patient 
is  probably  cured.  Should  suppuration  follow,  the  certainty  of 
cure  becomes  absolute. 

Tumours  op  the  Testis  (iigs.  2  &  3). 

Malignant  tumours  of  the  scrotum  may  be  treated  by  liga- 
ture of  the  spermatic  vessels,  or  by  castration. 

1.  Ligature  (tig.  2). — The  cord  is  laid  bare  by  a  free  incision 
along  its  course,  the  vessels  are  raised,  tied  in  two  places,  and 
are  divided  l)etwcen  the  two  ligatures. 

Preferable  to  such  interference  is  castration. 

2.  Castration  (lig.  8). — The  first  step  consists  in  laying  bare 
the  cord ;  the  second  in  its  division,  and  iu  the  removal  of  the 
gland  itself. 

Finst  stcj). — An  incision  is  made  down  the  frcmt  of  the  cord 
from  the  external  abdominal  ring  ;  and  when  the  gland  is  not 
adherent  to  the  integument,  it  can  be  easily  turned  out  by  the 
handle  of  the  scalpel  and  by  the  finger.  But  if  it  is  adherent 
a  careful  process  of  dissection  may  be  recpiired.  All  the  dis- 
eased skin  must  1)0  removed. 

Secojid  istrp. — The  tumour  forced  from  its  coverings,  and 
now  only  att:u:hed  by  the  s})ermatir  cord,  is  supported  by  an 
assistant.  The  cord  may  be  divided  by  a  single  cut,  and  the 
arteries  may  be  secured  when  the  testicle  is  taken  away.  But, 
perhaps,  it  is  preferable  to  tie  the  cord  in  one  ligature  before 
dividing  it,  as  all  risk  and  trouble  of  hiemorrhage  is  then  at 
an  end.  Moreover,  there  will  be  no  danger  of  any  divided 
arteries  being  drawn,  by  the  elastic  cord,  up  into  the  abdomen 
and  bleeding  there. 


:iZ-i  OPERATIVE    SURGKRY 

AMPUTATION  OF  THE   PENIS. 

When  cancer  ha$  spread  into  the  depths  of  the  penis 
iiothinfT  sliurt  of  noiimtution  will  be  of  use.  The  penia  is  held 
at  the  riHit  >>j  an  iU!iislaiil,  niiil  the  surgeon,  drawing  it  well 
furwnnl,  scTcrs  it  with  ciiic  sweep.  It  must  be  remembered 
retriiot  more  than  thD  skin.  The 
too  much  upon  the  skin  lest  such 
rudunflnnfo  nt  the  unil  result  Ihnt  the  aperture  becomes  inter- 
I'lTi'd  with.  As  the  corpus  cavemosum  conlraots  in  proportion 
t)  its  length  tho  newer  the  amputation  is  performed  to  the 
>..rotum  thf  more  i-kiti  may  be  left. 

After  the  anipiitntion  it  enthcter  is  fixed  in  the  urethra,  and 
though  it  is  reinove'l  from  time  to  time,  still  its  use  most  be 
continued  until  cicatrUatiuu  is  complete. 


PLATE  LXXIT. 
OPERATION  FOK  VARICOCELE. 
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Fig.  6. — The  varicose  veins,  a,  a,  are  strangled  between  the 
two  wires,  h  and  c.  The  vas  deferens,  d,  is  to  the  outside  of 
the  veins. 

Fuj.  7. — The  veins  puckered  up  by  the  twisting  of  the  wires. 

Fig.  8. — The  wires  slightly  twisted. 

Varicocele. 

Varicocele  may  be  radically  treated  by  compression, 
twistini:r.  or  li<;ature. 

1.  Comju'rmoji. — Brcschefs  method  (fig.  1). — Tliis  method 
consists  in  compressing  the  varicose  veins  by  the  blades  of 
forceps,  which  nip  the  included  tissues,  and  are  fixed  by 
screws.     A  slow  section  of  the  veins  results  from  the  pressure. 

Before  applying  the  blades  the  veins  should  be  well  dis- 
tended by  a  hot  bath.  The  vas  deferens  and  the  artery 
should  be  carefully  separated  from  the  varicose  veins,  so  as  to 
escape  str.ingulation.  The  former  struoture  can  be  recognized 
by  its  whipcord-like  feel.  All  the  veins  shouM  be  compressed.. 
The  blades  have  been  modified  by  M.  Landouzy,  so  that  the 
border  of  the  fold  of  skin  is  not  damaged. 

2.  Suture. —  V('lj)eaus  method  (fig.  2)  may  in-  performed  in 
two  ways :  by  pjvssing  a  pin  under  the  veiu^.  and  twisting  a 
ligature  tightly  around  in  figure  of  8  :  or  the  veins  may  be 
compressed  by  two  pins  placed,  one  in  front  a:  d  one  behind 
the  cluster,  the  ends  of  the  pins  being  lirmly  secured  by 
ligatures. 

Ligature. — By  a  curved  needle  a  strong  ligature  is  passed 
through  the  scrotum,  around  the  veins,  and  ni;t  near  to  the 
point  of  entrance.  The  two  ends  are  then  {\o<\  tightly  around 
a  roll  of  lint,  so  that  the  skin  suffers  but  little.  In  about  a 
fortnight  the  vessels  are  divided.  Or  the  two  ends  may  be 
brought  out  of  the  same  opening,  and  the  veins  tied  subcu- 
taneou<«ly. 

Ricord's  method  (  fig.  3,  4,  &  4  hix). — The  varicose  veins 
are  isolated  in  a  fold  of  scrotum,  and  a  loop  is  passed  behind 
them  through  the  scrotum  (fig.  3,  a).  Another  loop  is  passed 
through  the  same  holes  in  front  of  the  cord,  but  in  the  oppo- 
site direction  to  the  first  loop,  so  that  the  cord  lies,  a  (fig.  4), 
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bHween  two  doobie  lignlnrcs.  Then,  as  repnwcntcd  in  llg.  i, 
Xbv  Etids  on  passed  tbrougli  the  loops,  awl  dei  drawing  tbem 
tightJj  in  oppoulc  directions  (flg.  i  bU).  tlic  tcmcIs  ore 
Diorougbly  strangnlaled.  The  free  eticli  maj  be  tied  U  Uie 
eitremitieB  at  a  piei:(!  of  metal  of  hurse-slioe  «tiHpe. 

Al.  riifai  (1814)  twists  up  the  veiuB  (fi^.G.Q.  7.&  S).  pusisg 
n  needlo,  a  (fig.  5),  armiii  with  a  wire,  ti.  between  the  veiiu 
and  the  vas  defErEiw.  sod  then  aootliei, «',  witb  a  Gner  « 
b',  in  front.  The  same  openings  serve  for  the  two  wires.  B;^ 
bending  the  first  wire  witb  the  cancnTity  alightl;  furward,  Ibe 
Bniir  wire  lies  like  a  buw-striog  in  front  of  the  veins. 

fig.  6  shows  the  varicoao  Teina,  a, a/  the  testirjlo  and  *iw 
deferens,  d;  the  latter  being  kept  out  of  the  waj.  The  wirea, 
ft  and  e,  include  tLe  veins.  On  twisting  the  wires  round  and 
round  tbo  veins  ue  entangled  and  wound  up  also  (fig.  7] ;  Iho 
vas  deferens  is  not  inliirfered  with. 

Ah  the  veins  have  a  fixed  point  above  (in  the  abdomon),  and 
are  muvabie  below,  the  act  of  winding  causes  the  teKtla  t« 
ascend  towards  the  ingainn]  canal. 
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PLATE  LXXV. 
OPERATIONS  ON  THE  BLADDER  AND  URETHRA. 

Fi^.  1. — Svpra-puhic  j)iinrturc  o/the  bladder. — This  diagram 
gives  a  vertical  section  of  pelvis,  and  shows  the  relations  of 
bladder  to  neighbouring  viscera,  a,  meatus  urinarius  ;  ft, 
neck  of  bladder  ;  c.  interior  of  bladder;  d,  symphysis  pubis; 
e,  connective  tissue  between  pubes  and  prostate ;  /,  section  of 
bulb :  g,  septum  scroti ;  h,  prostate  ;  i,  rectum ;  k,  deflection 
of  peritoneum  from  summit  of  bladder  on  to  abdominal  wall ; 
I,  trocar  and  canula  passing  over  pubes  into  bladder. 

Fig.  2. — Perineal  puncture  of  bladder. — The  body  is  placed 
in  the  lithotomy  position  ;  <z,  spot  at  which  puncture  is  per- 
formed between  the  anus  and  front  of  ischial  tuberosity ;  J, 
projection  of  bulb  beneath  the  skin  ;  c,  anus. 

Fi{/.  3. — Puncture  through  the  rectum. — The  median  section 
shows  the  relations  between  bladder  and  rectum,  a.  bulb  in 
median  section ;  b,  posterior  lobe  of  prostate :  c.  interior  of 
bladder ;  d.  summit  of  bladder  ;  e,  symphysis ;  /,  left  index 
finger  of  operator  introduced  inter  ectum  to  guide  the  instru- 
ment in  effecting  puncture  through  base  of  bladder. 

Puncture  op  Bladder. 

Now  that  the  treatment  of  stricture  is  better  understood,  the 
operation  of  puncture  of  the  bladder  is  becoming  a  rare  opera- 
tion, and  is  only  had  recourse  to  when  every  other  means  of 
relieving  the  retention  has  failed.  The  aspirator  is  now  used 
in  preference  to  the  trocar.  I^et  the  oi)erator  be  absolutely 
sure  of  the  need  of  this  operation  before  he  performs  it.  Much 
may  be  learnt  from  the  introduction  of  the  finger  into  the 
rectum.  When  the  performance  of  the  operation  becomes 
imperative,  delay  may  be  attended  by  rupture  of  the  viscus. 

1.  Supra-pubic  puncture  (fi^.  1). — When  the  bladder  is  much 
distended  it  rises  nearly  to  the  umbilicus,  carrying  the  peri- 
toneum up  in  front  of  it  ;  the  anterior  surface — base  of  serous 
covering — lies  close  behind  the  front  of  the  abdomen. 

To  perform  this  operation  the  patient  must  be  brought  to 
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itiucil^'i'  I'f  till'  Uii.  1111(1  hi<i  lienil  hhiI  slioalders  raised;  the 
r.itiulii  mill  tri'onr  an-  tlicTi  forced  with  a  sharp  nntt  sudden 
|iluii|;(.'  (lim-ii  iiiin  I  lie  micrior  uf  the  bliuldcr,  the  [loint  eateriiig 
tliv  nlnk'nicii  in  the  tni<Ullc  line  and  close  atovc  the  pubci,  b. 
Ii  i^  n.ivi'inK!!;  to  puiiiturc  tli<;  skin  with  a  knife  before  thnist- 
iri'j  in  the  I^I<'nr,  Tlii'  riiTiiilu  in  tbeu  steadied,  niid  the  trocar 
witli'linwii.  ^VIiLii  ilii;  urine  ia  withdrawn,  the  cud  of  the 
cniinln  in  f\sv\  t»  in|<us  |>!ti-ning  aronntl  the  pelvic  and  thighs, 
n[i<)  a  Hmiill  ]>iii);  i>f  winid  titops  up  the  oi>ening  of  the  in- 
slrumciil.  li  tlii'  iii'-liiDiiiiit  is  too  lotiji,  aiid  the  end  be  not 
jjiiarikii  diiririjr  tht  luiuctiire.  the  posterior  wall  of  the  bladder 
iniL'lit  |-<>r:>ilily  1-c  wnini.ksl :  but  if  the  instrument  is  loo  short 
tbi'  blodilcr  will  <-lip  away  fruni  the  end  ta  it  contracts.  When 
Ihi'  dislre-ii>  is  Ti-licveil  the  stricture  l)econics  luss  obstinate, 
and  allows  the  paa'in^v  «t  a  catheter :  but  until  this  bnppj 
rcMill  is  brimirhi  about  the  canula  must  bcktpt  intheblmlder, 
2.  I'liHctuTi  hg  thr  j^riDeiim  (fig.  2). — The  [latient  is  placed 
ill  tbt  lithmuiiiy  [ii-.-ilion,  and  the  straight  canula  and  trocar  is 
pIiitiRcd  into  lliul>l;iddi:rUirouirliafpiil  lying  between  the  nnus 
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vesical  fold  of  peritoneum.  When  the  bladder  has  been 
evacuated,  the  cannla  is  fixed  to  a  spika  of  tape ;  the  urine 
may  be  allovve<l  to  pass,  a.s  quickly  as  it  flows  into  the  bladder, 
out  by  the  canula  into  a  carefully-arranged  reccptaole. 

These  situation^  have  been  chosen  for  tappinjj:  the  bladder  on 
account  of  their  l^eing  free  of  important  connections  and  on 
account  of  their  beinnr  easy  of  access.  The  perineal  puncture 
offers  no  special  advantage.  The  rectal  puncture  has  hitherto 
been  most  frequently  performed ;  but  should  the  prostate 
be  much  increased  in  size  it  may  become  necessary  to  have 
recourse  to  the  supra-pubic  puncture.  But,  as  we  have  said 
above,  the  operation  is  now  rarely  re(iuire<l  because  the  simple 
and  frequent  use  of  the  aspirator  gives  all  that  can  be  desired, 
and  is  almost  free  from  danger.  The  site  for  puncture  by  the 
aspirator  needle  is  an  inch  or  so  above  the  symphysis  pubis. 


PLATE  LXXVI. 

CONTINUATION  OF  OPERATIONS  UPON  THE 
BLADDER  AND  URETHRA. 

Fig.  1. — Vertical  section  shewing  the  direction  of  the 
urethra,  and  the  position  of  pelvic  viscera,  etc.  a',  neck  of 
bladder ;  h,  cavity  of  same ;  c,  opening  of  ureter ;  rf,  summit 
of  bladder ;  a,  glans  penis  ;  /,  corpora  cavernosa ;  e,  prostate ; 
/,  bulb ;  <7,  vesicula  seminalis  ;  h^  front  of  prostate ;  i,  sjrm- 
physis ;  k,  rectum. 

Fig.  2. — Cathitarhation. — Introducing  the  instrument  into 
the  meatus  urinarius,  a  ;  h,  bladder  ;  c,  opening  of  ureter ; 
df  summit  of  bladder,  and,  a\  neck  ;  e,  prostate ;  /,  bulb ;  A, 
front  of  prostate  ;  v,  symj)hysis  ;  /,  floor  of  urethra. 

I^\g.  3. —  Cathtter,  reaching  to  the  prostate. — a,  meatus; 
6,  bla^lder ;  c,  ureter ;  d,  summit  of  i^ladder  ;  a\  beak  of 
catheter ;  e,  prostate  ;  /,  bulb ;  i,  symphysis  ;  /,  catheter  in 
the  spongy  part  of  tbe  urethra. 

Fig.  4. — The  catheter  entering  the  bladder  as  the  penis  is 
depressed,  h,  beak  of  catheter  iu  the  bladder ;  f,  A,  prostate  ; 
^,  vesicula  seminalis  ;  kj  rectum. 


OrKHATIVK  subgkut 


SUHGICAL  ANATOMY  OF  THE  URETHRA. 

Tlic  urethra  in  the  female  io  the  coodtiit  for  the 
ill  ibe  male  it  couveje  aW  the  semen. 

The  Tnalc  nretbra  is  iliTided  iota  threa  parts  tor  deBdiptlon. 
I .  The  prostatic  fiait,  about  an  inch  an'l  a  quarter  is  length,  anil 
extending  froiD  tbe  neck  ot  tbe  blailder  tu  the  poiitcrioT  laytv 
o(  Ibu  triajiBnlai  ligament,  3.  The  mcmbmnons  port  measures 
nitout  I  inch  in  length,  and,  Ijing  betweiti  the  two  Inyers  t>f 
the  triangular  ligament,  is  ourve'l,  with  its  poneavity  ijlrer.tmi 
to  the  under  part  of  tbc  Bymphysls  pubis.  Tliis  part  in  Hur- 
loimded  by  the  compressor  ureihns.  The  bulb  proji-clins 
liftckwards  orerlaps  the  floor  of  tbe  mombraQous  part  at  liie 
urethra.  3.  The  spongy  part  of  the  nrethra  roeasores  sii  or 
.ieven  inches,  but  its  length  varies  with  the  condition  ot  the 
penis.  Tt  extends  from  tbe  membrannua  part  behind  to  Ilia 
mcntas  utinarinv  in  front.  It  must  be  borne  Id  mind  that  tKe 
cfinHl  takes  a  bold  sweep  under  tbe  pnbeatC'i<eaehthoneckof  tha 
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an  ordinary  sized  catheter  can  be  introduced  (PI.  LXXVIL, 
fig.  9  bis). 

Structure  and  relations. — The  mucous  membrane  is  thin  and 
elastic,  and  darkens  in  colour  towards  the  meatus ;  there  it  be- 
comes continuous  with  the  delicate  coveriiiir  of  the  glans  penis. 
When  the  canal  is  distended  the  lonfritudinal  folds  which  arc 
found  in  the  flaccid  urethra  become  elf  need. 

In  the  prostatic  urethra  the  mucous  mcm}>rane  and  erectile 
tissue  are  raised  in  a  permanent  ridge  called  the  veru  mon- 
tanum,  and  burrowing  >)ackwards  l>eneath  it  is  the  depression 
known  as  the'  sinus  pocularis.  On  either  side  of  the  ridge  lies 
a  groove,  the  prostatic  sinus,  which  receive^  the  openings  of 
the  prostatic  follicles.  Into  the  sinus  pocularis  open  the  two 
common  ejaculatory  ducts. 

The  lining  of  the  urethra  is  studded  with  the  small  oi)enings 
of  the  mucous  crypts  of  Littre ;  the^c  are  ajjt  to  become  the 
seat  of  abscess  in  connection  with  urethritis,  and  to  open  ex- 
ternally ;  much  more  rarely  still  do  they  intenM'pt  the  beak  of  a 
small  catheter  in  its  passage  towards  the  bladder  (Tl.  LXXVII.. 
fig.  1  a).  The  mucous  membrane  of  the  urethra  is  covered  ex- 
ternally by  a  layer  of  fibrous  and  n<>n-><triated  muscular  tissue, 
and  it  is  in  this  be<l  that  the  infiammatory  products  contract 
in  organic  stricture.  In  the  spon<ry  part  c-f  the  canal  this 
submucous  layer  is  composed  chiefly  of  vascular  an<I  erectile 
tissue.  It  is  perhaps  on  account  of  its  great  vascularity  that 
the  mucous  lining  of  the  spontry  urethra  is  so  prone  to  the 
absorption  of  irritating  and  morbid  produ(t><.  Outside  this 
layer  is  the  general  fibrous  investment,  and  over  all  is  the 
muscular  expansion  from  the  accelerator  uriiia?. 

Around  the  membranous  part  of  the  uiethra  is  a  consider- 
able quantity  of  fibrous  tissue,  and  at  tlie  narrowing  anterior 
end  of  this  part  of  the  canal  the  careless  introduction  of  a 
small  catheter  may  do  great  dama_'e.  In  front  of  the 
triangular  ligament  the  spongy  portion  of  the  urethra  is  ex- 
panded (in  a  bulb),  especially  at  the  fioor,  and  unl<?ss  the  beak 
of  the  instrument  be  kept  carefully  along  the  roof  of  the  canal 
it  is  very  apt  to  pass  out  and  run  up  between  the  prostate  and 
rectum.    Hence  the  advisability  of  introducing  the  left  index 

23 
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fin^Gr  loto,  iinil  keeping  it  in,  the  rectum  In  dcallog  with  ■ 
Ir.iiiblemnie  Btrjrtiire.  In  all  probability  the  comprOTBOT 
arethne  does  not  b^  "spoamodic  contraction"  offer  mch  a 
prat  bar  to  the  paainge  of  a  i^aibeter  as  it  la  feaeral]j  T«pr«- 
KQted  to  do.  MiuculftF  fibres  hare,  inrleed,  beeo  described  bf 
Wilirm,  irhicfa  bsie  aa  their  office  tbe  widening  of  tbe  nnithra 
in  Ihis  neighbonrhooit  The  nKaubrnnous  phrtion  oT  thfl 
nreOira  is  ia  relalion  with  the  Teins  of  Santoriiii.  and  with 
the  conneclire  liBsne  below  the  pobic  BjTnphrsii.  Behind 
and  below  it  ia  overUpped  by  the  bnlb.  It  renlly  belongs  to 
the  perineal  region,  being  dtnated  between  the  two  iajtn  of 
the  deep  perineal  fn«cia  (or  triangular  ligament). 

^l  the  prostatic  pari,  tbe  nrelbra  is  enclosed  bj  friable 
miftcnlar  and  glanilnlor  dssiie. 

In  old  men  the  prottale  i»  often  fonnd  to  be  much  tucreased 
in  sae.  fltin  und  lobiilated,  eneroadune'  on  the  trigone  and 
neck  of  the  bladder  and  on  th«  out^  wall  of  the  Tectam,  and 
this,  hj  altering  the  length  and  cnrre  o(  the  nrethtu,  gjTe« 
rise  tci  c^nditionB  which  are  bo  important  that  we  moat  not 
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proportion  between  the  straight  and  curTcd  parts.  If  the 
patient  is  young  the  curve  will  be  less  pronounce<i  ;  for  old 
men,  on  the  contrary,  and  in  cases  of  disease  of  the  prostate 
or  neck  of  the  bladder,  it  is  better  to  employ  an  instrument 
with  a  sudden  curve.  Before  pas^ng  an  instrument  it  should 
be  warmed  and  oiled. 

A  catheter  may  be  passed  in  the  ordinary  way ,  or  by  the 
*'  tfiur  de  maitre." 

1.  In  the  ordinary  way,  or  from  over  fhe  ahdomen  (PI. 
LXXVL,  figs.  2,  3,  4). — Podtion  of  the  patient. — The  patient 
may  l>e  placed  upright,  with  his  back  against  a  wall,  or  he 
may  lie  upon  his  back  at  the  left  edge  of  his  bed. 

Position  of  the  surgeon. — The  surgeon  will  find  it  most  con- 
venient to  stand  at  the  left  of  the  patient,  so  that  he  may  pass 
the  instrument  with  his  right  hand,  introducing  the  left  index 
finger,  if  necessary,  into  the  rectum  to  give  him  his  bearings. 
The  end  of  the  penis  is  taken  between  the  fingers  and  thumb 
of  the  left  hand  and  drawn  up  towards  the  abdomen  so  as  to 
straighten  the  spongy  part  of  the  urethra.  (See  Anatomy  of 
the  Urethra,  and  PI.  LXXVI.,  figs.  2  &  .3.)  The  prepuce  may 
require  drawing  back,  and  before  introducing  the  instrument 
it  may  be  well  to  draw  the  penis  over  toward  the  left  groin. 
The  catheter  is  taken  in  the  right  hand  and  held  like  a  pen, 
the  convexity  being  directed  upwards.  Introduced  into  the 
meatus,  it  must  be  pressed  onwards  with  great  care  and  gentle- 
ness, any  roughness  giving  rise  t4>  pain  and  spa^m.  Thus  the 
beak  of  the  instrument  reaches  the  level  of  the  symphysis,  and 
then  the  fingers  of  the  left  hand  are  glided  down  beneath  the 
penis,  and  are  placed  in  the  perineum,  feeling  the  instrument 
in  the  urethra  ;  the  handle  l\v  tliis  time  is  raised  }>erpendicular 
to  the  aljdomen,  and  by  gentle  depression  of  the  right  hand 
the  beak  passes  through  the  membranous  part  of  the  urethra 
and  through  the})rostaie  into  the  bladder;  and  in  depressing 
the  handle  the  instrument  sweeps  up  under  the  pubes.  It  is 
very  necessary  to  keep  the  beak  close  under  and  along  the  roof 
of  the  canal. 

The  surgeon  recognizes  the  instant  that  the  instrument 
enters  the  bladder,  and  keeping  his  thumb  or  index  finger 
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■r  Ihp  nponing  nf  tbe  cathptcr.  'Ureets  it  bo  thnt  the  urine 
J-  Amy  into  lliu  vc*isc!  prcjiarwl  for  it 

!.  "  Tour  lie  maitre." — Tills  sbon-y  ivny  ot  pruning  a  catheter 
s  miiL-h  in  vo^ie  witli  tbe  surpion*  of  the  Inst  century ;  it 
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has  had  a  con=<iderable  influence  in  directing  the  surgery  o^  ^^^ 
urethra  and  bladder,  especially  as  regards  lithotrity. 

Position  of  the  patient. — He  may  be  standing,  sitting,  or 
lying. 

Position  of  the  surgcoJi. — He  places  himself  in  front  of  the 
patient,  and  pulls  out  the  penis  with  his  left  hand  until  it 
is  at  a  rigbt  angle  with  the  trunk.  The  instrument  passed 
straiglit  fr(.»m  before  backwards  passes  beneath  the  pubes  to 
the  level  of  the  bulb.  Then  the  penis  is  drawn  on  the  instru- 
ment and  the  handle  firmly  de})ressed  so  as  to  make  the  beak 
ride  into  the  prostatic  part  of  the  canal  and  into  the  bladder 
(PI.  LXXVIII.,  fig.  1).  If  the  first  attempt  fail,  the  instrument 
must  be  withdrawn  a  little  and  again  pushed  on.  The  penis 
must  not  be  stretched  until  the  symphysis  is  passed. 

Oh  stacks  to  cath  etc  rization. — - 1  cc  ide  n  ts.  —  Ii(  m  eil  ies . — The 
various  manoeuvres  that  we  have  just  descnbed  do  not  always 
succeed  at  the  first  attemjit,  and  we  will  show  in  what  the 
failure  may  consist  and  how  it  may  be  overcame.  We  must 
also  point  out  the  accidents  which  may  arise  in  catheterization 
and  how  they  are  to  be  avoided,  and  the  ])re''autions  which 
must  be  taken  in  passing  a  cathether  in  a  wuunded  urethra. 
The  difficulties  mav  be  due  either  to  clumsv  handling  of  the 
instrument,  or  to  deviations  in  the  direction  of  the  urethra  ; 
from  either  cause  a  false  ]»assage  may  result. 

False  jxissdtjcs. — The  Ix-ak  of  the  catheter  may  l>e  caught  in. 
one  of  the  large  follicidar  depressions  so  frequently  found  on 
the  roof  of  the  canal  near  the  meatus ;  to  avoid  it  the  beak  of 
the  catheter  nuiNt  be  withdrawn  and  then  passed  on  along  the 
floor  of  the  urethra.  Or  the  catheter  may  be  stepped  beneath 
the  pulses,  where  the  buHx.'Us  ].Kirt  joins  the  membranous, 
perhaj»s  ])e'anse  the  in>«trument  is  too  much  curved,  perhaps 
because  the  handle  has  been  depressed  too  soon  ;  the  instru- 
ment must  l»e  <lightly  withdrawn  and  then  passed  along  neai'cr 
the  floor  of  the  urethra. 

A  common  cause  of  difficulty  is  the  catching  of  the  beak  in 
the  bulbous  enlargement  of  the  urethra  against  the  front  of 
the  triangular  ligament.  To  avoid  this  the  handle  must  be 
gently  depressed  ;  nothing  is  easier  than  to  force  the  beak  of 
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tht^  catlieter  Ihroagb  tbe  poncb  BUil  uji  bottrecn  Ibe  ntntiun 
and  prostate. 

Another  obgUtcle  ma;  bi-  found  ot  the  junctioii  of  the  mem- 
brsDona  and  prostatic  portions  o(  the  cnnal ;  nnd  JM  another 
M  tbe  neck  ol  the  bladder,  nhere  ■  w»ll  of  mucoui  nuffiilmuu: 
any  be  dereloped. 

TkMG  obat&cles  maj  bo  urerootne  by  pMBiog  tbe  beak  of  Ihe 
instnuueat  oloiii;  the  roof  uf  tli«  unUiru-  From  ibu  tiwt 
uecoaDt  it  is  cridenC  tiint  n  cdTnwt  luunrledge  of  tlio  to^th, 
nhape,  und  sixc  of  the  ruinas  porta  ot  tho  cand  moK  bs 
obUtined, 

Z«»*i>iw^(Ai  (»im/.— In  thU  citleeoiT DMUt  be  plaotti  UU 
nomuroud  cnusi-s  ot  ob^Uivie  to  the  pauagr  of  tbc  L'nilinor, 
but  oil  are  not  of  equal  iinportBoci:.  The  infitruitient  may  l« 
inten-epted  by  one  of  tlw  lacuna!  ( PUtc  LXXVII..  flg.  Im), 
by  a  dilated  prostatic  duot,  or  by  the  opcnins;  of  tl:c  coiimion 
fjKulotory  duct ;  but  nicll  an  nccldnnt  cod  nnly  happtfu  to  It 
linu  iustrumeut.  Wliuu  oue  Is  pMtilDi;  a  fiiU-tiiied  oAtlmer 
(uch  a  cQuw  (or  faUiue  !■  out  of  the  quMtioa.    But  whaa  a 

■irl.'t.iin-  Miit«.  nr  whr-n  i>iilttK»imfmc  nf  fmr-  Inha  a/  -■■      -■■■ 


is'W'. 
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False  passages  are  generally  formed  in  the  floor  of  the 
urethra  near  the  bulb,  and  may  give  rise  to  hajmorrhages  and 
the  infiltration  of  urine.  Their  presence  may  ])e  susiK^cted 
when  free  bleeding  occurs,  or  when  the  handle  wanders  away 
from  the  median  line  ;  the  left  index  finger  shouhl  at  once 
be  introduced  into  the  rectum,  where  the  Ijeak  may  be  found 
lying  in  front  of  the  muscular  wall  of  the  bowel,  and  in  dan- 
gerous proximity  to  it.  The  prostate  gland  ought  to  \xi  felt 
between  the  catheter  and  the  rectum. 

Often  false  passages  exist  when  the  surgeon  is  called  in  to 
relieve  a  case  of  retention  of  ui'ine.  or  to  dilate  a  stricture. 
If  he  find  out  their  situation  he  must  carefully  avoid  them, 
keeping  his  finger  in  the  rectum  ;  anvl  it  must  be  confessed 
that  the  operation  in  these  cases  is  one  requiring  the  greatest 
skill  and  patience. 

PLATE  LXXVIL 

FALSE  PASSAGES.  —  STPJCTURE  OF  URETHRA.— 
PLASTIC  OPERATIONS.  —  ENLARGEMENT  OF 
MEATUS.— FIXING  INSTRUMENTS    IN  URETHRA. 

J^ff.  1. — Accid^ntjt  of  caf^trterization. — a,  beak  of  instru- 
ment caught  in  a  lacuna ;  h,  the  same  having  traversed  the 
mucous  membrane  and  re-entering  the  canal ;  c,  d.  catheters 
caught  in  old  false  passages  in  the  prostate,  tunnelling  its 
tissue  ;  e?,  urethral  crest  ;  /,  bladder  with  thickeneil  walls. 

Fig.  2. — Pas-fugc  of  bouf/icjt  through  striclurr. — a,  meatus  ; 
J,  conical  extremity  uf  a  bougie  caught  in  the  .stricture  ;  c, 
bulb ;  d,  symphysis  of  pubes  ;  e,  prostate  ;  /,  cavity  of 
bladder. 

pi^,  3. —  Canferization  of  the  prostatic  jmrt  of  the  urethra^ 
ftith  M.  LallcmaiuVs  instrument. — u,  meatus  ;  b,  membranous 
portion  with  the  instrument  carrying  the  caustic  ;  c,  prostate  ; 
dj  symphysis  ;  e,  bulb  ;  /,  bladder. 

Fig.  4. —  Cauterization  of  the  vwinhranons  part  of  the 
urethra  with  the  straight  instrument. — a,  canula  of  the  porte- 
caustique  ;  J,  part  of  the  instrument  armed  with  caustic ;  c, 
prostate ;  <f,  symphysis  ;  ^ ,  bulb  ;  /,  bladder. 
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Fig.  6. — Dirition  <^  Btriettirt. — a,  meatni ;  h,  oonic^  point 
of  acftrifier  in  the  membrainiug  part  of  the  canal ;  V,  en- 
lai^ment  of  sciuiGer ;  h.  h,  b',  Mwle  pn>tmd«d  tram  the 
protecting  enlnrgcincat  b;  e.  aurenieiil  ol  the  handle;  «, 
profltatc ;  d,  GjmphyslB ;  e,  bulb  ;  /.  bladder, 

Fig.  6. — AHlcm-pottirioT  trclii-n  tkomng  a  rtrirtare  ^ 
vretAra. — a,  meatua ;  S,  alricture  with  dilatation  behind  it, 
whilst  the  urethra  in  front  of  it  (from  a  to  b')  la  narrowed ; 
c,  commi^ncemeiit  of  the  niembrannus  part  of  the  canal ;  «, 
internal  oriticc  of  an  antero-posterior  fisEore  mtaated  on  the 
floor  of  the  spongy  jmrlion. 

Fig.  7. — Flattie  ojieraiion. — a,  a  sound;  i*,  the  same  seen 
Ihrongh  the  urethral  fistula ;  b,  penile  fistula.  A  dotted  lina 
shows  the  client  to  Vhith  the  Burfaees  have  to  be  yivified 
around  the  opening  ;  c,  a  flap  to  be  raised  from  the  root  of 
the  i>enis  and  scrotum.  This  flap  murt  be  rather  larger  than 
the  gap  on  to  which  it  will  afterwards  fall. 

Fig.  8, — Oprration  bglatrnil  iiu^iiion. — a,  sound  in  urethra ; 
c.  fiutohi  whose  viyifiwl  edges  have  been  bronght  together  by 
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"  Bpasmoclic  stricture.''  "  I  will  tell  you  what  spasmodic  stric- 
ture often  is.  It  i«*  an  excettdingly  useful  excuse  for  the  failure 
of  instruments.     It  is  a  '  refuge  for  incompetence.'  " 

Spasmwlic  ."Stricture  should  V>e  called  urethral  spasm,  being 
simply  a  spasmodic  cuntmction  of  the  muscular  fibres  sur- 
rounding the  urethra. 

Srd.  On/a  flic. — These  are  the  most  common,  and  follow  on 
injuries  to  the  urethra,  and  as  the  result  of  chronic  urethritis. 
They  are  the  most  obstinate  as  regards  treatment,  and  when  a 
man  is  once  the  subject  of  one  he  can  never  be  cured.  The  bad 
effects  may  be  kept  under  control ;  but  so  surely  as  the  patient 
and  surgeon  leave  off  attending  to  the  stricture,  so  surely 
does  a  relapse  take  pla^^e — it  is  only  a  question  of  time. 

There  may  be  one  or  many  strictures  in  the  same  urethra; 
they  may  appear  as  small  ur  large  cicatrices,  fibrous  rings  sur- 
rounding the  canal,  bridles,  or  as  a  general  thickening  all 
around  a  certain  ]>art  of  the  canal. 

The  narro^^*ness  of  the  aj>erture  will  vary  with  the  degree 
of  thickening  in  the  sub-mucous  coat.  As  a  rule,  the  older  the 
stricture  the  smaller  the  opening.  The  mucous  membrane  in 
the  neighbourhood  of  the  stricture  becomes  altered  in  appear- 
ance, so  that  the  term^  indurated  and  fihrous  are  often  employed 
in  describing  the  [>arts  ;  they  mean  this, — that  the  chronic  in- 
flammation has  given  rise  to  a  considerable  amount  of  plastic 
deposit  in  an<l  Ixncath  the  mucous  membrane,  a  deposit  which 
has  become  organized  into  thick  fibrous  tissue. 

Traumatic  striftures  mav  be  found  anywhere  alouii  the 
urethra.  Organic  contraction  following  gleet  generally  occurs 
in  the  ncighbuurLou.]  of  thv  bulbous  end  of  the  spitngy  portion. 
An  enlargement  of  tlie  i»rt -state,  blocking  up  the  canal,  cannot 
properly  be  in("lu<kd  am(.»ngst  the  strictures. 

The  surgical  therapeutics  comprise  preliminary  explorations, 
palliative  and  radical  treatment.     We  avuid  the  word  cure. 

Preliminarij  oj)eratio?i8  are  to  give  information  concerning 
the  numlxjr,  size,  and  situation  of  the  stricture. 

The  introduction  of  ordinary  catheters  of  different  sizes  is 
generally  sufficient  t<^  give  the  surgeon  every  information  that 
he  requires  f6r  undertaking  the  treatment  of  a  stricture  ;  but 


"'lO  OrERATIVE    SURGERY 

ivlicii  nbfiut  to  o])eratc.  one  must  be  careful  And  precise 
ill  niiikhig  the  proliminnrj  cxiuniuatiun.  Ducamp  osed  to 
cui]ilijy  wlint  lie  crilled  bis  rrjiloratnry  tevnd.  bat  the  iuitro- 
iiibiit  Ii.i4  properly  fallen  into  diau^.  The  simpler  the 
insmiDieiita  tlie  Ixittcr, 

Tlic  iu^trumtnt  a  houle  in  Rum-elnstic  renders  senice  in 
nieasimiijj  the  lonj,'th  .if  a  atrirture ;  but  when  the  thickening 
ill  the  sub-iiiupous  Ciint  eitista  in  the  »pou?y  jiorrion  only,  the 
surpooi:  can  ciblajn  a  u l  iili-n  of  its  eitcut  by  gently  pinch- 

Treatment. 

Dihilntion.—T>i\MAt\iiu  in  the  method  to  be  preferred  in  the 
tp-alnient  uf  most  ti^jLi  ijrgaiiic  airicinrcs.  The  best  way  of 
l>i:rfijrminj;  it  U  to  uniploy  the  Xo.  1  (Englipb  scale),  for  in- 
jiiiinoe,  on  tlie  first  (ie<'n.->itiii.  and  having  ascertained  by  the  Gnger 
ill  tbe  rei.'luni  tbat  it  is  in  tbi^  proper  course  for  tbc  bladJer, 
lo  urge  it  gi'ijlly  <inivnrtl« :  when  it  Las  reached  the  bladder, 
-e<).  it  should  be  withdrawn.     On  tbc  ttiirJ 
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catheter  split  down  the  middle,  the  halves  being  joined  by  a 
hinge  near  what  would  be  the  eye  of  an  ordinary  catheter. 
Running  between  the  halves  and  fixed  to  the  hinge  is  a 
slender  wire  stylet,  over  which  a  large  hollow  style,  of  the 
size  of  a  No.  8  or  9,  is  passed.  In  its  passajxe  over  the  stylet 
it  separates  the  halves  of  the  instrument  and  so  burets  up  the 
fibrous  constriction. 

The  instrument  has  met  with  little  a])proval  in  the  hands 
of  some  surgeons,  and  condemnation  fuMii  others,  but  a 
fair  trial  of  its  merits  in  unprejudiced  hands  shows  that 
most  organic  strictures  can  be  quickly  and  etfeotually  treated 
by  its  means. 

Simple  division. — In  this  operation  a  cutting  instrument  is 
passed  through  the  stricture  cUviding  some  of  the  constricting 
tissue.  The  instruments  are  called  urcthrofomes.  They  vary 
much  in  form.  They  may  l>e  straight  or  curved,  and  cutt  ing  from 
behind  forwards,  when  passed  through  the  narrow  track.  For 
the  most  part  they  consist  of  canula),  varying  in  size,  and  are 
armed  with  a  stylet,  which  has  a  hidden  hladt?  at  its  vesical 
end.  Sometimes  the  blades  are  terminal,  at  <.thers  they  start 
out  through  a  lateral  sUt  in  the  instrument  on  pressure  being 
made  through  some  arrangement  of  screw  or  l<_ver.  When 
the  urethrotome  is  curved,  the  blade  is  situated  at  the  con- 
vexity. The  blade  maybe  single  or  multiple,  h^onie  of  the 
instruments  cut  their  way  through  the  >tricture  in  passing 
through  towards  the  bladder;  but  generally  the  cutting  is 
effected  with  the  withdrawal. 

The  instruments  are  used  thus.  When  the  -tricture  has  been 
somewhat  dilati^d.  and  a  good  knowledge  «  i  its  extent  and 
condition  has  been  obtained,  the  urethrotome  is  introduced 
with  the  blade  hidden  ;  the  beak  is  then  passed  beyond  the 
narrowing,  so  that  when  the  blade  is  ma<le  to  start  out  it  is 
on  the  bladder  side  of  the  stricture.  The  blade  is  then  made 
to  cut  its  way  forward  through  the  tight  band,  without  wound- 
ing the  healthy  part.  If  advisable,  the  band  may  be  divided 
in  more  points  than  one ;  the  blade  must  be  made  to  return 
under  cover  again  ere  the  instrument  is  withdrawn.  Some 
bleeding  may  follow  the  operation.     From   time   to  time 
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II  (uIl-8iKetl  catheter  mnst  be  intiotlnced  to  prercnt  the 
..r  the  pontiBctioa. 

M.  He^bard,  not  satisfied  Kith  diri^on  ot  the 
of  the  utriciure,  ptopoaeil  ti>  diTide,  in  additbo.  the  healthy 
tigsDea  of  tli«  nrethra  right  Ihrongh  the  copua  epangkiitDtii  lo 
the  nkiu,  the  section  being  effected  b;  s  blade  like  that  of  b 
penknife.     We  only  mentinn  the  operation  lo  coiidemn  it, 

M.  Wer(fimhcr  baa  daployod  electricity  in  the  trcatmenl  of 
itrietare. 

Borne  have  trieil  to  fonv  a  piuiaagc  throngh  the  namnred 
part  of  the  canal  by  cauterien :  whilst  nthcre  have  endeaToared 
to  effect  a  cure  by  GicJBioD  of  the  morbid  tiBane. 

N.  Amatiat  baa  soaictimcs  gncceoded  in  introducing  b 
catheter  tbrouph  bu  obstinate  (rtrictiire  by  forcibly  distending 
ibe  nrethrn  with  warm  water,  and  for  this  be  has  a  unall 
catheter  with  an  india-rubber  ball  at  one  end,  wbich,  SUed 
with  water,  can  be  forcibly  emptied  by  the  hand  into  lie 
aretbra,  the  other  end  of  the  cathetei  being  paased  down  bi 
the  Btrictnre.  By  gently  f^ircing  on  the  catheter  after  the 
9  been  iteoetrated,     Whilut  the  '"'-■■ 


■1 
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Should  the  fistula  l^e  associated  with  stricture,  the  latter 
must  be  dealt  with  before  the  former  is  tonchetl.  The  great 
difficulty  of  obtaining  a  complete  success  is  due  to  the  union 
of  the  vivified  surfaces  being  hindered  or  })revcntcd  by  con- 
tact with  urine.  Often  one  sees  a  perineal  fistula  heal 
spontaneously  on  a  stricture  being  dilated. 

Indirect  treat jncnt. —  Old  j)lan. — A  catheter  is  introduced 
into  and  fixed  in  the  bladder,  and  the  small  }tlug  of  wood 
is  removed  each  time  that  the  patient  desires  to  pass 
water.  The  urine,  however,  sometimes  finds  its  way  to  the 
wound  by  passing  between  the  catheter  and  the  walls  of  the 
urethra.  Tc;  prevent  this  some  surgeons  have  left  the  catheter 
without  the  plug  of  wood,  so  that  the  urine  might  How  away 
as  it  is  secreted.  Simple  fistulai  in  the  perineum  occasionally 
heal  under  such  methods  of  treatment.  On  a<M^.ount  of  the 
severe  inconveniences  resulting  from  the  catheter  l)eing  allowed 
to  remain  in  the  bladder,  Ducamp  has  })rop(^sed  to  draw  otf 
the  urine  by  passing  a  catheter  each  time  the  patient  has 
the  desire;  but  the  irritation  set  up  by  urine  collecting  in 
the  bladder  is  occasionally  so  severe  that  the  patient  cannot 
wait  to  have  the  instrument  i)a:ised,  so  that  no  good  result 
can  be  anticipated  with  certainty  from  this  method  of  treat- 
ment. 

.Direct  treatment.  —  Perineal  fistulie  often  require  free 
divisions  ere  they  can  l)e  obliterated,  but  no  excision  of  the 
tracts  need  be  j)racti>ed. 

A  plastic  operation  may  be  required  when  there  has  been  a 
loss  of  tissue  at  the  fioor  of  the  urethra  in  the  xpongy  portion 
of  the  penis,  l)ut  it  is  very  apt  to  fail.  The  edges  of  the  fis- 
tula are  {)arrd  and  brought  t(vether  by  wire  sutures  over  a 
gum-elastic  catheter  introduced  into  the  urethra ;  but  M.  Mal- 
gaigne  considers  that  its  presence  in  the  canal  is  pHxluctivo 
of  harm,  and  that  rejxjated  catheterizations  are  to  be  pre- 
ferred. 

Perhaps  when  the  nature  and  use  of  Mr.  Napier's  self- 
retaining  convolvulus  catheters  are  better  understood,  the 
treatment  of  penile  fistula  may  be  more  satisfactory.  In  most 
cases  it  is  well  to  make  an  opening  into  the  urethra  in  the 
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[wrinpTini,  raid  alluiv  the  ttrine  to  en^ftpe  liy  it  vbltst  th* 
wc'imd  at  ibe  front  of  the  »croiuin  iienls. 

Wlien  the  pip  in  the  floor  li  exteni'ive  it  will  be  tiwttataj 
to  iBAke  use  of  a  finp  cut  from  one  side  of  the  thin  penDc 
COTeriDg,  and.  biinglQg  it  acron  tho  opening,  to  let  It  fall  into 
B  apfife  which  ban  nlrcad;  been  escorated  for  tt  on  the  o|ipD- 
lite  Bide. 

Partial  meeense^  ore  b;  no  moons  ancomniDn  in  tb«a*  eaea, 
and  it  is  otten  anlj  after  rc^ieated  nttranptu  Ihnt  the  opefiing 
is  enlinl^  cIomhI. 

Intpriferatiim  nf  the  gltlnji. — Enlarf/iHg  fhe  mfnttis  (Hate 
LXZVII..  figs.  9  J(  9  »U.).— ^h«nld  the  impurfiTation  of  the 
glaos  be  congenital,  the  sld  of  the  samoQ  i^i  nt  oni^  reqalred^ 
Ouiierallf  in  these  oum  tlie  urethra  i«  diiluiiied  behind  tlie 
olwtnictlon.  «o  that  a  simple  indiion,  or  an  exdeion  comldocd 
Kilh  pitnclnte.  will  be  fill  that  is  necemfirj. 

After  the  operation  cnre  mnst  ho  cnipluycd  tMt  Uw  Daw 
passage  be  again  blocked  up  bf  cicatricatton. 

Sbonld  there  b«  congenitAl  narrowicg  of  the  meilMt,  ofr 
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PLATE  LXXVIII. 

CATHETERISM    AND    LITHOTRITY. 

Fig.  1. — Ht'ctilhicur  cufficterhm. — a,  position  of  the  instru- 
ment at  the  start  ;  a',  position  showiDfi:  the  inclination  necessary 
to  pass  the  {h)  trianjiuhirli^'ament ;  a",  the  instrument  entering 
the  bladder,  the  handle  having  passed  through  the  quarter  of 
a  circle,  g  h ;  c,  pro'itate  ;  dj  symphysis;  e,  bulb  ;  e',  testicle  ; 
f,  bladder. 

Tig.  2. — Passage  of  a  rnelallic  sound. — a,  first  position;  ff', 
when  intro<luced  into  the  bladder ;  h,  the  Vjeak  passing 
through  the  prostate,  c ;  d,  symphysis  ;  c,  bulb  ;  /,  bladder. 

Fig.  2  bis. — Sounding  for  «tone. — a.  sound  entering  bladder,/; 
e,  prostate ;  d,  symphysis,  e,  bulb  ;  e',  testicle  ;  g,  stone  lying 
at  base  of  bladder  behind  prostate.  This  diagram  shows  how 
necessary  it  is  to  employ  a  sound  with  a  short  and  sudden 
curve,  and  also  how  much  a^ssistance  may  be  occasionally 
obtained  by  pushing  up  the  base  of  the  bladder  by  the  left 
index  finger  in  the  rectum. 

Fig.  3. — E.rtrartion  of  a  urethral  calculus. — a,  h.  small 
straight  forceps  introduced  into  the  membranous  part  of  the 
urethra  ;  h',  the  fragments  seized  in  its  bite;  r,  prostate. 

Fig,  4.  —  Crushing  a  stone  hg  jjcrcussion. — rt-.  Hthotrite  ;  a', 
female  blade,  which  allows  the  t(X)thed  male  blade  to  play  in 
it,  so  that  the  stone  may  be  readily  fixed  in  the  bite  ;  a",  cir- 
cular plate  on  the  male  blade  for  manipulation  by  the  finger; 
a"\  disc-like  head  of  male  blade  for  receiving  the  strokes  of 
the  hammer.  The  lithotrite  is  firmly  held  between  the  two 
hands  of  an  assistant,  and  steadied  by  the  operator's  left  hand 
whilst  he  uses  the  hammer  with  the  right,  b,  end  of  lithotrite 
in  bladder./,-  b'.  male  blade;  b",  female  bla<le ;  c,  stone. 
A  window  has  been  cut  through  the  hypogastric  region  of 
abdomen.    This  instrument  is  now  superseded  by  a  stop  screw. 

Fig.  4  bi^  shows  the  way  in  which  the  stone  is  caught  and 
held  by  the  blades  being  approximated  by  manipulation  with 
the  male  blade. 


tbe  Monks  of  Cltcauz,  ami  o 
moved  stonea  Irom  bladders  I 
importance  were  the  endeaT. 
Giuilhuif^n  (1S12),  to  perfora 
wbo  iDTentcd  an  iDgemons  na] 
Then  come  (1818-22)  tbe  le, 
Amossat,  and  Lemj  d'EtioIes, 
the  operation ;  and  later,  nill  f 
hj  Wm.  Conlson  and  Sir  Henry 
Lithothrit;  is  not  peiformed  t 
the  reasons  that  the  urethra  U 
truBtwoithy  inBtnunent  into  the 
is  intolerant  of  prolonged  or  frei 
MorooTor,  the  lateral  lithotomj 
satistactory  an  operation  tbat  ni 
obtained. 

Nor  ebould  the  operation  of  ci 
adult  male  subject  when  the  blad 
cnllouB  and  tbickened,  for  ther 
t  of  the  end  of  the  ii 
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child,  then,  unless  the  stone  be  small,  litliotomy  ia  the  opera- 
tion to  be  selcct4?(l ;  in  the  male  child  there  is,  as  we  have 
shown  above,  no  altenuitivt'  on  lithotomy. 

Briefly,  then,  lithotrity  is  to  be  performed  on  the  healthy 
adult  male  when  the  stone  is  small  and  not  too  hard.  In  all 
probability  these  patients  would  do  ecpially  well  under 
lithotomy  ;  in  fact,  they  would  l>e,  after  children,  the  very 
patients  selected  by  tlu*  litbotomist.  So  the  lithotritist  picks 
his  patients,  and  is  wi?>e  in  his  choice  ;  but  it  is  c[uestionable 
to  compare  the  happy  results  of  such  (Operations  witli  those  of 
the  lithotomist,  who  has  had  to  undertake  the  treatment  of  the 
most  unpromising  cases. 

Nor  is  this  all.  When  the  lith<nritist  commences  the 
comparison,  he  objects  to  the  children  iK'ing  coimted  by  the 
lithotomist. 

Sometimes,  after  a  patient  has  failed  to  be  relieved,  he  is 
submitted  to,  and  succumbs  under,  the  cutting  operation. 
Therefore,  if  there  be  any  doubt  about  which  method  of  treat- 
ment should  be  emjiloyed.  the  preference  should  at  on(.'e  be 
given  to  the  cutting  (Operation.  iShould  any  urethral  stricture 
exist  in  a  patient  who  might  have  his  stone  crushed,  the  treat- 
ment of  the  former  must  be  iirst  undertaken. 

Should  a  patient  Ije  the  unfortunate  subject  of  car  "cr  of 
the  bladder,  as  well  as  of  stone,  no  operation  would  appear 
advisable. 

The  Operation  and  Ixstruments  for  Crushing  a 

Stone  in   the   Bladder. 

The  patient  sh«;)uld  retain  his  water  for  some  few  hours 
before  the  operation. 

At  the  fir>t  attack  upon  the  stone — the  sitting,  as  it  is 
generally  called — the  surgeon  may  content  himself  with  break- 
ing it  into  two  or  three  large  pieces;  or  he  may,  if  he  think 
fit,  continue  the  operation  to  breaking  u})  each  separate 
fr^ment  into  powder,  or  into  pieces  small  enough  to  pass 
readily  by  the  urethra.  It  is  by  no  means  necessary  that  the 
patient  be  put  under  the  influence  of  an  anfesthetic.  If  he 
seems  to  suffer  little  ui  no  pain  or  inconvenience  from  the 

24 


frngments  must  be  att&ckcd  iritl 
as  full?  M  possible.  In  sncb  case) 
be  administered  and  the  bladder 
Talnuble  bottle -sjphon.  In  this 
maj  be  removed. 

Tbe  lithotrite  consists,  as  is  we 
male  and  female.  The  latter  may 
is  thought  advisable,  but  the  male 
much  the  form  (in  section)  of  a  we 
tered  with  violence,  and  the  mac 
injored.  The  borders  of  the  blai 
meet  with  absolute  exactness,  and 
bevelled,  so  that  the  folds  of  mncoQ 
risk  of  being  pinched. 

ymnber  qf  lionei. — The  nomber  i 
of  hard  bodies  in  several  parts  of 
diagnose  several  stones;  but  an  o 
great  care  and  method,  will  cnabi 
very  eiact  conclndoos  on  this  sab 
stem  near  the  handle  be  marked  in 
calculi  may  be  ascertnin"'  — '*••  - 
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The  surgeon  should  stand  on  the  right  side  of  the  patient, 
80  that  his  right  hand  may  be  in  a  convenient  position  for 
manipulating  the  handle  of  the  lithotrite.  If  there  be  not  a 
sufficient  number  of  assistants  it  will  be  advisable  to  fix  the 
patient's  wrists  to  the  ankles,  the  thighs  and  legs  being  flexed 
after  the  introduction  of  the  instniment. 

The  introdvci'wn  will  be  effected  as  we  have  described  further 
back  (see  Catheterization),  and  it  may  be  necessary  to  divide 
slightly  the  meatus  urinarius.  As  soon  as  the  calculus  is  felt 
the  blades  are  separated  by  a  sliding  movement  at  the  handle 
(not  by  the  aid  of  the  screw),  and  the  opened  blades  are  then 
turned  round  to  where  the  stone  is  supposed  to  lie.  The  male 
blade  is  then  slid  down  on  to  the  stone  and  the  screw  put 
into  gear.  The  wheel  at  the  handle  is  then  turned  forcibly 
and  steadily  so  as  to  crush  the  stone.  Supposing  the  stone  is 
not  caught  the  first  time,  the  blades  must  be  again  separated 
and  turned  to  the  other  side,  and,  if  necessary,  must  be  made 
to  dip  down  Ijehind  the  prostate,  when  useful  aid  may  be 
afforded  by  the  left  index  finger  introduced  into  the  rectum  or 
vagina.  Supposing  that  the  stone  slips  suddenly  from  the  bite, 
it  must  be  searched  for  again.  In  any  case,  when  it  is  fairly 
caught  it  will  be  well  to  give  the  instrument  a  turn  or  two 
on  its  long  axis  so  as  to  make  sure  that  the  mucous  mem- 
brane is  not  by  any  chance  caught ;  and  this  and  every  other 
movement  must  be  executed  with  the  greatest  delicacy ;  for 
it  must  be  remembered  that  the  patient  will  not  be  aV)le  to 
inform  the  surgeon  if  a  fold  is  included  or  not.  Should  the 
stone  be  small  and  not  too  hard,  it  may  be  i)ulverized  there 
and  then,  at  the  first  attack  ;  but  should  it  be  otherwise,  the 
surgeon  must  re>t  content  with  knowing  that  he  has  broken 
it  into  fragments,  and  has,  in  addition,  crushed  some  of  those 
fragments.  The  "  sittings  "  should  be  short  and  oft-rei)eated, 
rather  than  prolonged.  Two  minutes  should  be  sufficient  time 
for  the  purpose.  Fragments  should  not  be  withdrawn  with 
the  lithotrite,  but  should  Ixi  crushed.  Nothing  more  than 
powder  should  be  removed  between  the  blades,  and  it  is  very 
necessary  to  see,  by  inspecting  the  handle,  that  the  male  blade 
is  well  home  before  an  attempt  is  made  to  withdraw  the 
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iiV4trametit.  Two  or  three  dAjs  should  interrene  between  the 
■ittin^ 

The  dihrit  of  the  stone  ie  piuNed,  si  ne  h^ve  said  kbors, 
M  the  patieut  is  lying  down ;  bnt  ihonld  an  angnlAr  flag* 
ment  become  impiu^ed  in  the  urethra  it  mart  he  reinoTed 
by  the  long  and  (ilendor  ecissor-forcepa.  Rarely  will  it  bo 
neceaaary  to  extract  it  by  an  incision.  Shoald  the  bladder 
hare  lost  all  power  of  evacootioQ,  Clorer's  aypbon  will  be  of 
great  Beirice  in  getting  rid  of  the  powder  and  email  fragments. 

Aeeidtnti. — Attention  to  the  prccaations  which  we  ha»e 
jnat  given  will  avoid  injury  to  the  bladder  and  nrethra ;  but 
it  occasionally  hajipens  that  the  male  blade  enaps  off  at  its 
angle.  The  fragment  may  be  removed  by  the  aid  of  an- 
other lithotrite  ;  but  if  this  appear  impracticable,  the  patient 
must  be  sabmittcd  to  the  operation  of  lithotomy.  CystitiB, 
nephritie,  peritonitis,  or  retention  of  urine,  may  follow  <Hi 
lithotrity,  and  so  also  orchitis  and  prostatitis.  Slight  ta 
Boverc  febrile  symptoms  are  by  no  means  uncommon.  Iti- 
flammntion   of  the   plesas   of  veins  about  the  neci  of  the 
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PLATE  LXXIX. 
SURGICAL  ANATOMY  OF  THE  PERINEUM. 

Fig.  1. — Tlie  perineum. — The  left  half  of  the  figure  repre- 
sents the  superficial  layers ;  the  right  half  the  deep  structures, 
the  superficial  fascia  being  preserved  on  the  left  half  :  a,  the 
anus  with  the  external  sphincter,  half  dissected ;  b,  the  bulb 
of  the  urethra  covered  by  the  accelerator  urinai ;  r,  the  internal 
puclic  vessels,  the  artery  being  superficial  and  external  to  the 
vein.  These  vessels,  traced  backwards  over  the  spine  of  the 
ischium,  enter  the  pelvis  below  the  pyriforrais  ;  but  traced  for- 
wards, under  the  protection  of  the  tuberosity  and  ramus  of 
ischium  and  pubes,  they  lie  between  the  two  layers  of  the 
triangular  ligament,  giving  off  branches  in  their  course  ;  these 
are,  /,  the  superficial  perineal,  for  the  sui)ply  of  the  scrotum, 
and  /',  the  inferior  haimorrhoidal  which  passes  inwards 
towards  the  anus. 

The  most  important  branches  are  the  artery  to  the  bulb, 
which  runs  from  the  front  of  the  ischial  tul>erosity  forwards 
and  inwards,  and  the  tran'^verse  perineal,  which  courses  along 
the  posterior  border  of  the  transversus  perinei.  These  arc 
accompanied  by  corresponding  veins.  The  internal  pudic 
artery  ends  in  the  artery  for  the  corpus  cavernosum  and  the 
dorsal  artery  of  the  penis ;  e,  section  of  gliitjeus  maximus ; 
g,  g,  skin.  The  origin  of  the  adductors  and  the  fascia  lata, 
the  coccygeus  and  levator  ani,  and  the  coccyx  are  also  seen ; 
h,  h,  testicles  ;  /.  the  penis. 

Fig.  2, — Biliitci'dl  I'lihotomy. — Introduetlon  of  the  staff  and 
incisions  in  ihe  $hin. — a,  anus  ;  6,  tran^vcrs<^  incision  across 
perineum  between  anus  and  bulb;  c,  the  index  finger  feeling 
for  the  grnovc  in  the  staff  ;  r/,  bistoury  :  e,  bulb  ;  /,  meatus  ; 
g^  the  staff  held  vertically  in  the  middle  line  ;  h,  testicles 
drawn  up  by  the  assistant  who  holds  the  staff. 

Fig.  3, — Ineinion  through  prostate  in  the  bilateral  section. — 
The  coverings  have  l>een  removed  to  show,  a,  the  internal 
pudic  vessels  ;  the  bulb,  b,  covered  by  the  accelerator  urinae ; 
the  inferior  surface  of  the  prostate,  in  which  is  noticed  the 


tale  is  cat  b;  tbe  single  lithotomc 
also  followed  by  the  lithotomj  kn 
tbe  second  part  of  the  lateral  ope 
backwards  and  outwards  betwee 
ii)t«ni«l  pudic  Teasels. 

Fig.  6. — Extraction  of  the  iloite 
tbe  right  hand,  tbe  blades  bong  s 
left  hand. 

Fig,  6  shows  a  modified  operat 
passing  backwards  in  tbe  middle  Ui 
front  of  the  rectnin.     {Itftdian  See 

Fig.  6  bit  shows  the  resolt  ol  tbe 

LITHOTOU 
Lithotomy  is  the  operation  in 
through  into  the  bladder  tor  the 
foreign  bodie*  generally.  Every  ti 
tiie  ingennitj  of  snrgeoiis  could  < 
bladder  has  been  attempted  ;  bnt ' 
here  wiUi  describiiig  the  methods 
EuEland-      *   ...—■-■ 
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the  bladder,  and,  further  out,  the  trunks  of  the  internal  pudic 
Tcsflels  and  nerve. 

The  surface  rtuirhinga  arc,  in  the  middle  line,  the  urethra 
with  the  bulb ;  behind  this  a  slight  depression  can  be  made 
out  which  corresponds  to  the  central  tendon  of  the  perineum, 
and  further  back  still  is  the  anus.  In  front  is  the  root  of  the 
scrotum,  with  its  median  raphe.  The  fossa  at  the  side  of  the 
urethral  tube  is  limited  externally  by  the  rami  of  the  pubes 
and  ischium.     Behind  it  loses  itself  in  the  ischio-rectal  fossa. 

The  skin  is  thin,  broumish,  and  elastic,  being  covered 
with  scattered  hairs  and  sebaceous  follicles.  Beneath  the  skin 
is  the  superficial  fascia  disposed  in  two  layers,  of  which  the 
superficial  contains  non-striated  muscular  fibres  and  becomes 
continuous  with  the  fattv  laver  on  the  thijrhs  and  in  the 
ischio-rectal  fossje.  The  deeper  layer  of  the  superficial  fascia 
is  thin  and  membranous  ;  it  is  attached  externally  to  the  rami 
of  pubes  and  ischium,  posteriorly  to  the  V>ase  of  the  triangu- 
lar ligament,  and  looping  around  the  scrotum  in  a  wide  sheet 
passes  up  to  the  abdomen  and  around  the  penis.  On  the 
abdomen  it  is  attached  to  Poupart's  ligament  and  to  the 
outer  lips  of  the  crest  of  the  ilium.  This  deeper  layer  of  the 
superficial  fascia  plays  a  most  important  part  in  cases  of  rup- 
tured urethra,  for,  whilst  preventing  the  urine  from  passing 
down  the  thighs  or  into  the  ischio-rectal  fossie,  it  guides  it  up 
on  to  the  abdomen  by  way  of  the  scrotum  and  penis,  and  in 
the  direction  of  the  spermatic  cord.  This  layer  of  fascia 
covers  in  an  important  triangular  space,  limited  by  the  follow- 
ing muscles  :  externally  by  the  erector  penis,  posU'.iiorly  by 
the  transversus  perinci,  and  in  the  middle  line  by  the  accele- 
rator urina?.  Under  this  fascia  are  found  the  s»i})erticial  peri- 
neal branches  of  the  internal  pudic  vessels  and  nerve,  and, 
probably,  the  small  transverse  perineal  branch  of  artery.  In 
the  depths  of  the  space  is  seen  the  triangular  ligament  of  the 
urethra,  or  the  true  deep  perineal  fasiia.  Into  this  triangle  the 
surgeon  plunges  the  knife  in  the  beginning  of  the  lateral  opera- 
tion of  lithotomy  to  reach  the  groove  in  the  staff  between  the 
two  layers  of  the  triangular  ligament,  and,  cutting  backwards 
and  outwards  to  the  interval  between  the  anus  and  the  ischial 


tjuli  vi  thu  tnui»vi'rst;  iiiuhcIu  d 
Tbe  trian^lnr  ligantcut  or  6 

fibrous  layer  wbioh  Gils  up  tl 
outlet,  and  BtcniHcs  tbe  uretbru 
Bymphjuia,  between  the  proatatc 
The  Hupcrfici&l  layer  of  tbe  li^ 
urethrre,  the  intemiil  pudie  Yea« 
tbe  bnlb  ami  to  Cuwper'g  gland, 
rami  of  the  pul>ee  and  iHChium  ; 
pubic  Bjmphysig  ;  and  posteriori 
tbe  deep  lajer  of  tbe  triangular  li| 
with  the  deep  layer  of  the  snperfii 
down  behind  the  traneierse  muacl 
The  deep  layer   of   the   trianf 
stretched  across  the  pubic  arch.   P 
with  the  capsQle  of  the  proatate 
separated  from   the  superlicinl  1 
rcasela  and  nerve,  the  compressor  < 
the  urethra,  and  the  artery  of  the 
If  the  knife  is  brought  too  far  f( 
tion  the  artery  to  tbe  bnlb  w"'-"  • 
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with  the  back  of  the  pubes  and  the  bladder  under  the  pubo- 
prostatic or  anterior  true  ligaments  of  the  bladder.  Passing 
down  to  the  side  of  the  prostate  are  the  anterior  fil^res  of  the 
levator  ani. 

After  the  knife  has  reached  the  groove  in  the  staflE  it  is 
made  to  travel  on  from  the  membranous  part  of  the  urethra 
through  the  side  (left)  of  the  prostate  and  the  neck  of  the 
bladder,  dividing  in  its  course  a  few  tibres  of  the  levator  ani. 

Position   and   course    of    i?ie}sion^    in    the    literal   opera- 
tion.— The   superticial   incision    should    not    be   started   too 
far  forwards  lest  the  bulb  of  the  urethra  or  its  artery  be 
injured.     The  surgeon  must  feel  for  the  prominence  of  the 
bulb  at  about  an  inch  and  a  half  in  front  of  the  anus  of 
the  adult,  and  should  plunge   his  knife   boldly   in   towards 
the  membranous  part  of   the   urethra  behind  the  bulb  and 
close  to  the  left  side  of  the  median  line.     Nothing  is  gained 
by  keeping  the  point  of  the  knife  well  forward  at  the  com- 
mencement of  the  operation ;  the  ripping  up  of  so  much  of 
the  canal  is  undesirable.     This   incision  must   extend  to   a 
point  between  the  tul>erosity  and  the  anus,  and  a  little  nearer 
to  the  former,  well  back  into  the  ischio-rectal  fo<*sa,  so  that 
the  inferior  extremity  of  the  passage  cut  into  the  bladder  may 
be  the  most  capacious  part,  and  so  that  urine  may  have  no 
impe<liment  in  its  How  to  the  exterior  of  the  perineum.     It  is 
well  also  that  the  operator  endeavour  to  hit  the  staff  in  the 
first  plunge  of  the  operation  ;  if  this  be  effected  the  follo^\ing 
parts  will  have  been  (iivided  by  the  time  tliat  the  knife  has 
emerged  from    the    ischio-rectal   fossa:    skin  and  superficial 
fascia,  branches  of  the  superticial  perineal  ves.>els  and  nerves, 
the  transverse   p{M"inenl   vessels  and  muscle,  the  hi\^  of  the 
triangular  ligament,  the  membranous  part  of  the  urethra  with 
the  compressor  urethne,  the  inferior  hiemorrhoidal  vessels  and 
nerves,  and  the  fat  in  the  ischio-rectal  fossa. 

Now,  before  this  incision  is  made,  the  surgeon  must  have 
obtained  a  thorough  knowledge  of  the  anatomical  position 
of  the  tuberosity  and  the  ramus  of  the  ischium,  the  anus,  and 
the  rectum.  He  must  assure  himself,  by  introducing  his  finger 
into  the  bowel,  that  the  rectum  is  not  distended  with  fseces 


intcrD&l  pndic  Tends  would 
connection  with   the   last   pf 
woaniling  of  the  rectum  or  tb 
aeeotid  tiicMMm. — Although 
of  the  first  and  second  inciaio 
not  be  sapposed  that  the  oper 
bis  knife.    On  the  contrarj,  1 
severBl  Umesfrom  before  backtt 
the  perineum  snd  ischio-recial  ^ 
Bj  the  second  inciinon  one  meai 
operation  by  means  of  which  Uu 
and  the  prostate  and  neck  of  tht 
geon  introdncea  hia   left  indei 
wound  and  fecla  the  grooTcd 
of  the  urethra.     He  then  make 
for  the  knife  to  reach  the  grooTi 
Urns  engaged  in  the  groove,  the  i 
all  ia  going  well,  and  he  make* 
groove  until  a  rash  of  bloody  i 
leocbed  the  bladder.     The  bacl 
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part  of  the  bladder,  lest,  the  pclTic  fascia  being  freely  divided, 
urine  find  its  way  into  the  loose  tissue  in  the  floor  of  the 
pelvis,  and  infiltration  ensue.  But  in  the  child  it  is  impossible 
to  keep  the  incision  in  such  narrow  limits,  on  account  of  the 
exceedingly  small  dim(msi(jns  of  that  gland. 

The  incision,  however,  must  not  be  too  cramixjd,  especially 
in  the  child,  lest,  on  account  of  the  slender  conm^-tions  of  the 
neck  of  the  bladder,  the  whole  viscus  be  pushed  up  into  the 
pelvis  by  the  firij/er  which  seeks  the  stnne.  No  doubt  many 
of  the  ca.ses  in  which  no  stone  has  bei'n  found  at  the  time 
of  the  operation  have  been  conseciueut  upon  the  incision  into 
the  bladder  not  bcin^'  properly  made. 

Knowing,  then,  that  he  has  opened  the  neck  of  the  bladder, 
the  surgeon  pa-^ses  the  left  index  finger  on  to  the  groove  in 
the  staff  and  works  it  over  the  concavitv  of  the  staff  into  the 
bladder,  hooking  down,  as  it  were,  the  staff  in  the  endeavour 
to  reach  the  interior  of  the  bla<l(ler.  Then  he  feels  for  the 
■tone,  and  having  his  finger  against  it.  he  requests  his 
assistant  to  withdraw  the  staff.  The  finger  thus  introduced 
dilates  the  wound,  and  over  it  is  passed  tlie  forceps;  the 
stone  is  seized  an<l  worked  out  by  lateral  movements.  It 
must  not  be  pulled  straight  out,  le-it  damage  be  <lone  by 
laceration.  If  the  stone  is  very  large,  a  nick  may  be  made 
into  the  right  side  of  the  prostate,  or  if  it  proves  to  l>e  a  cal- 
culus of  enormous  size  it  mu*^t  be  crushed,  or  the  .supra-pubic 
operation  must  be  at  once  performed.  A  '*  j>etticoated  "  tube 
may  be  introduced  into  the  bladder,  and  there  h'ft  if  there 
seems  U^  be  much  hiemorrhage  ;  a  syiingeful  or  two  of  cold 
water  will  generally  be  enough  to  check  oozing. 

The  following  ruUs  deserve  the  attention  of  the  y<jung 
lithotomist.  Never  cut  a  patient  unless  you  can  strike  the 
stone  when  you  arc  about  to  (Operate.  Let  your  first  in- 
cision be  free,  so  as  to  get  plenty  (►f  room  for  the  second, 
which  should  not  Ixj  made  too  far  forwards  n(»r  of  too  limited 
an  extent.  Be  sure  to  lay  the  staff  well  bare  before  running  the 
knife  towards  the  bladder.  Never  allow  the  staff  to  be  with- 
drawn until  you  have  touched  the  stone  with  your  index 
finger.    Take  no  thought  of  dash,  display,  time,  or  looker8K)n, 
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bot  proccnl  sti^p  l>j  alep  witb  CHrc  uhI  certainty.  II  the 
rtv^tam  is  prolapsed  aa  70a  ure  about  to  commanci:,  do  not 
diiiiinish  the  epaee  I'wiiiirtii  (or  jonr  Indnltmii  by  rcturiiiui; 
tbe  pratraded  p»i\- 

TKe  Median  OperaCwK.—Bj  the  "  MedLut  OpcnUiaii"  U 
inciuit  the  remoral  of  a  Btonc  trum  tiio  bladder  b;  on  isd> 
«lnii  thiODgh  the  middle  line  of  the  pcrincnin.  Tlili  method 
of  procedure  was,  in  laW  years,  reriTtd  by  AlUrtou,  who  tram 
of  opiniun  tbat  tlie  bladdei  could  by  iu  meaua  bo  opebwl 
with  a  mach  Ic^a  injary  to  tirauea,  eepevially  as  TVganla  Uu> 
pelTie  faMia.  and  with  lewriBkof  damaging;  ImportMitutvriiil 
hraDcbes,  tmRb  af  the  artery  <Sf  the  Imlb  atiil  Irctigulnr  tmiik* 
from  tiie  internal  puJic. 

A  full-sixed' Btalt,  with  n  groove  ramiiiu;  aloiiff  the  onn- 
reiit?,  having  been  tntroducod  into  the  blitddor,  the  p«tleul 
Is  tied  np  in  the  usual  waj.  The  surgcnii  thiin  introduue*  Ui 
left  indt-x  finger  into  the  rectam,  and,  fedlng  the  atalt  in  Uu 
nrnthTB,  keeiw  tha  end  of  the  flnger  agaltut  the  apax  td  the 
prostolc  gland.     The  point  of  the  knifo  ta  n<>v  plungicd  Into 
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unfavourable  the  prognosis.  Certainly  there  is  less  risk  of 
haemorrhage  following  on  the  median  than  on  the  lateral  ope- 
ration, and  less  risk  of  opening  up  the  reflections  of  pelvic 
fascia,  and  of  death  occurring  from  urinary  infiltration  into 
the  connective  tissue  of  the  pelvis.  But  as  the  irxrision  lies 
80  far  to  the  front  of  the  pelvic  tmllet,  there  is.  evid<Mitly,  little 
chance  of  being  able  Uj  remove  a  large  stone  by  the  median 
operation.  If,  to  obtain  greater  space,  the  incision  is  taken 
far  forward,  the  bulb  would  Ixi  cut  ;  if  taken  backward  the 
rectum  would  be  opened. 

The  ^^viedio-lattrar^  operation  is  performed  much  in  the 
same  manner  as  the  median,  but  in  order  to  obtain  more  room 
for  reaching  and  extracting  the  stone,  the  inci^i<jQ  is  carried 
backwards  and  outwaids  from  the  membranous  part  of  the 
urethra  into  the  ischio-rectal  fossa. 

By  the  use  of  Buchanan's  rectangular  staff,  the  angle  of 
which  is  made  to  project  well  into  the  perineum,  the  bladder 
is  reached  with  great  ease. 

Dupuytren's  bilateral  operation  w^as  introduced  with  a  view 
to  obviate  the  risk  of  wounding  the  bladder  unnecessarily,  or 
of  cutting  beyond  the  limits  of  the  pelvic  fascia,  as  it  sur- 
rounds the  prostate.  Both  lobes  of  the  prostate  being  divided, 
it  is  held  that  ample  room  is  obtained  without  further  cutting 
or  rough  dilatation.  The  operation  is  rarely  performed  in 
England  because,  since  the  days  of  Cheselden  and  Liston.  the 
simple  lateral  operation  has  been  found  to  fultil  almost  every 
requirement. 

The  staff,  which  has  a  wide  median  groove  in  its  convexity, 
is  passed  and  held  in  the  usual  way.  and  the  surgeon,  with  his 
left  forefinger  introduced  into  the  rectum,  makes  a  crescentic 
incision  just  in  front  of  the  anus,  the  convexity  being  direeteni 
forwards.  The  ends  of  the  incision  are  carried  round  into 
each  ischio-rectal  fossa.  Cutting  down,  layer  by  layer,  and 
guarding  well  the  rectum,  the  surgeon  at  last  exposes  the  staff 
as  it  lies  in  the  membranous  part  of  the  urethra  (PI.  LXXIX., 
fig.  2).  Guided  by  the  groove  on  the  staff,  the  lithotonw  cacIU 
is  then  introduced  into  the  bladder,  the  concavity  being  turned 
upwards  (fig.  Z  his)^    The    staff  is  now  withdrawn  and  the 


usual  manner. 
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thnmb  and  fourth  finger  being  passed  through  the  rings  of 
the  forceps.  The  loft  han<l  steadies  the  forceps  nearer  the 
wound,  and  helps  in  traction  ;  d  and  d' ,  edges  of  wounds. 

Fig.  6, —  VUh'  of  the  interwr  of  the  bladder,  the  upper 
and  back  parts  having  been  removed,  so  as  to  show  the  line, 
«,  of  the  hypogastric  section ;  g.  the  incision  for  the  median 
operation  ;  /,  /,  shows  the  bilateral  section  of  Dupuytren, — 
the  half  on  the  left  side  would  pretty  nearly  indicate  the  line 
of  incision  in  the  English  oi)eration  ;  ^,  ureteis;  k,  seminal 
vesicles.  The  body  and  rami  of  the  pubes  are  marked  in 
dotted  outline. 

SuBGicAL  Anatomy  of  the  Supra-pubic  Region. 

When  the  bladder  of  the  adult  is  empty  it  lies  deeply  in 
the  pelvis,  hidden  behind  by  the  pulses  ;  but  when  distended 
it  rises  high  up,  nearly  to  the  umbilicus,  and  })ushcs  up  with 
it  the  peritoneum,  leaving  always  the  surface  of  the  bladder 
behind  the  anterior  abdominal  wall  bare  of  serous  coat.     Of 
this  fact  the  surgeon  takes  advantage  in  certain  operations. 
The  skin  of  this   part  of  the   abdominal  wall  is  thickened 
above  the  pubes  by  a  considerable  addition  of  fat,  constituting 
in  the  female  the  mons  veneris.     The  region  in  the  middle 
line,  corresponding  to  the  linea  alba  beneath,  is  covered  by  a 
longitudinal  streak  of  hairs.     The  skin  in  this  line  is  a  little 
darkened,  and  beneath  may  be  made  out  the  furrow  between 
the  recti  abdominis  ;  but  in  a  very  fat  subject  the  situation 
of  the  linea  alba  can  only  be  distinguished  by  drawing  a  line 
on  the  surface  from    the    symphysis  pubis  to  the   ensiform 
cartilage.     The  amount  of  fat  in  the  superficial  fascia  varies  ; 
it  is  as  a  rule  more  abundant  in  women  than  in  men,  and 
may  increase   to  such  an  extent  in  eitlier  cjise  as  to  render 
the  wound  in  the  high  operation  for  stone  excessively  det^p. 

On  either  side  of  the  linea  alba  is  the  rectus  abdominis  in 
its  sheath  ;  the  muscle  is  narrower  near  the  pubes  than  else- 
where. In  front  of  the  rectus  in  this  neighbourhood  is  the 
pyramidalis,  an  accessory  muscle,  which  is  inserted  into  the 
linea  alba.  The  rectus  arises  from  the  crest  and  symphysis 
of  the  pubes,  and  passing  straight  upwards  is  inserted  into 
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the  c&rtilii(ce»  of  the  lower  frii«  ribs.  The  border*  <rf  tlw 
niuaclc  arc  tluDner  tbnn  tbe  middle  portion,  »ai  along  the 
outer  itlge  ii  Bceu  a  Komcwliat  crcBccnlic  marking,  correspond- 
iug  tothclMirdetofllierei-lnsorcl  the  ending  of  the  fleahyflbrM 
(if  tLe  oliliquc  muscles  in  tbe  aiKineurons;  tbisia  called  the 
linca  semiUinaris.  The  clcep  epi^mstric  arterj,  a  braceb  of  th« 
external  iliaf.  lies  aa  far  awn;  from  tbe  inner  border  of  tbe 
rec'tDS  that  it  is  in  no  danger  of  being  wounded  in  nipi>- 
pubic  lithotomy. 

Buliind  (be  lovcst  p,irt  of  tbe  rectus  no  sbeatb  is  found,  bat 
the  muwle  lies  upon  a  layer  of  cunilcnscd  connectiTe  tiasae 
known  ns  the  transTuristilis  [nactn,  which  Taric9  much  in  cha- 
racter, lieing  sometimes  thick  and  strong,  at  others  loose  and 
lax,  or  ini])regnated  with  fat.  It  scparnlcs  tbe  posterior  lur- 
faoc  of  the  anterior  wall  of  the  abdumen  from  the  peritoneom 
and  the  distended  bladder,  and  is  often  Ennlj  attached  to  the 
.inca  niba. 

The  remains  of  the  urncbus  and  of  the  two  hypogaatlio 
arteries  am  found  l>etwcen  the  peritoneum  and  the  rectL 
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himself  in  the  linea  alba,  above  the  pnbes,  and  took  out  of  his 
bladder  a  stone  as  large  as  a  hen's  egg.  "  The  stone,  the  knife 
and  the  portrait  of  the  operator,  may  be  seen  to  this  day  in 
the  Museom  at  Leyden." 

The  operation  is  unsatisfactory  on  account  of  the  frequency 
of  injury  to  the  peritoneum,  and  also  on  account  of  the  danger 
ol  urinary  infiltration.  About  one  in  three  is  the  proportion  of 
saccess. 

The  oj>eration  is  thus  performed  :  the  patient  is  placed  on 
his  back,  and  an  incision  three  or  four  inches  in  length  is  made 
in  the  middle  line  down  to  the  pubic  symphysis.  A  catheter 
introduced  by  the  urethra  is  steadily  held  by  an  assistant,  the 
handle  being  well  depressed  so  as  to  make  the  beak  approach 
the  hypogastric  region  in  the  middle  line.  This  will  be  a  suffi- 
cient guide  to  the  surgeon  without  injection  of  the  bladder. 
The  operator  will  work  through  the  lower  part  of  his  incision, 
keeping  close  towards  the  pubes,  cutting  through  the  fibrous 
structures  of  the  linea  alba.  Having  divided  the  transversalis 
fascia,  he  will  strip  up  the  peritoneum  with  his  fingers,  and  feel 
down  behin<l  the  pubes  for  the  end  of  the  catheter,  over  which 
he  will  make  an  incision.  A  soft  gum-elastic  catheter  will  be 
allowed  to  remain  in  the  bladder  for  a  few  days,  so  as  to  keep 
mine  from  the  wound. 

Though  this  operation  is  performe<l  but  rarely  in  the  present 
day,  nevertheless  a  deformed  ikiMc  outlet,  or  anchylosed  femora 
will  occasionally  render  its  selection  imperative.  There  are 
several  methods  of  performing  it  described ;  but  the  simple  one 
to  which  we  have  ju^t  called  attention  is  to  be  preferred.  A 
scalpel,  scissors,  director,  dissecting  forceps,  catheters,  calculus 
forceps,  retractors.  nc(Mlles  and  sutures  will  be  all  the  instru- 
ments that  are  reciuired. 
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PLATE   LXXXI. 


CUTTIKO  FOK  Stone  nr  Woken. 

fig.  1. — Analony  af  tite  perineal  region  in  mmeu. — C,  anal 
ppbEnctcr;  C,  constrictor  Taginiej  P,  a,wa\  V,  Tagiu;  t, 
clitorix;  »,  mcatu<i  urinarioB  ;  m,  m,  superficial  brMicb  of  the 
intcrnnlpndicortcr;;  6,  clitorir.or  deep  branch;  l,l,trxnxm» 
tnn«clc  ;  t,  i,  middle  aponeurosis  ;  a,  a,  internal  podic  Mteij  ; 
/,/,  gluttiismaiiinna;  r,  levator  anL 

Fig.  2. — The  refiihvlar  operation  in  frmnm.^ — MetXed  ^ 
XAtfranr, — Firtt  ttrp  of  the  operation. — A,  enrvilinear  Ind- 
mon  practised  in  the  leatibnlc,  and  designed  to  giTe  exit  to  tbe 
calcntaa ;  at  the  same  time  the  Testibular  space  ia  enlarged  bj 
lowering  the  urethra,  «,  by  means  of  the  catheter,  &  b,  t, 
fingers  of  asxistanta  keeping  the  labia  majora  apart;  V, 
external  orifice  of  the  vagioa ;  7,  /,  labia  minora, 

Fig,  3. —  Unfltral  ojuralinn  in  rrtrmen.  Been  in  profile  Be<^oii 
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two  regions — ^the  one  posterior,  or  anal ;    the  other  anterior, 
urethral  or  perineal,  properly  80  called. 

There  is  nothing  to  add  respecting  the  first,  in  which  the 
same  elements  are  met  with :  in  the  centre  is  the  rectum, 
which  descends  surrounded  and  supported  by  the  levator  ani, 
ending  below  in  the  anal  orifice  (P,  fig.  1),  itself  surrounded 
by  the  anal  sphincter,  C,  and  presenting  right  and  left  the 
iflchio-rectal  space  bounded  by  the  obturator  internus  and 
levator  ani,  and  their  aponeuroses.  This  space,  filled  with 
fat  in  the  recent  state,  is  traversed  by  the  internal  pudic 
artery,  a.  It  is  less  deep  in  women  than  in  men ;  but  it  is 
more  extended  transversely,  which  is  explained  by  the  greater 
separation  of  the  two  ischial  tuberosities,  which  diverge  ob- 
liquely outwards,  and  arc  less  prominent. 

The  result  is  that  the  anus  is  not  so  deep,  and  it  is  found 
on  nearly  the  same  plane  as  the  two  tuberosities,  without  the 
great  quantity  of  cellulo-adipose  tissue  with  which  the  skin  is 
thickened  at  the  level  of  these  prominences. 

In  front,  on  the  contrary — that  is  to  say,  in  the  perineal 
region  properly  so  called — we  have  to  point  out  notable  difEer- 
ences,  which  do  not  affect  the  disposition  of  the  superposed 
layers  or  planes,  but  the  organs  which  traverse  these  layers. 
Thus  this  portion  of  the  perineum  is,  like  the  preceding, 
traversed  through  the  centre  by  a  membranous  canal  (the 
vagina,  F,  fig.  3),  situate  between  the  rectum  and  the  bladder, 
surmounted  by  the  uterus,  the  neck  of  which  it  embraces,  and 
of  which  it  may  be  considered  the  excretory  duct.  This  canal 
ends  below  at  the  vulva.  In  front  it  is  in  immediate  relation 
with  the  urethra. 

The  vagina  and  urethra  traverse  the  perineal  aponeuroses, 
the  disposition  of  which  is  the  same  as  in  man. 

The  vulva,  or  the  whole  of  the  external  parts  of  generation, 
presents  itself  externally  in  the  form  of  an  elongated  fissure 
from  the  mons  veneris  to  one  inch  in  front  of  the  anus. 

The  fissure  is  bordered  on  each  side  by  two  more  or  less 
projecting  cutaneous  folds,  which  are  the  labia  majora.  These, 
opposed  to  each  other  by  the  internal  surface,  are  free,  and 
oovered  by  hairs  on  their  external  or  cutaneous  surface. 
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It  is  the  anterior  part,  the  termination  of  the  column  or  ante- 
rior  longitudinal  crest  of  the  vagina,  slightly  enlarged  in  the 
form  of  a  tubercle. 

The  space  which  separates  the  clitoris  from  the  meatus 
nrinarius,  and  which  is  bounded  on  each  side  by  the  angular 
opening  of  the  two  labia  minora,  has  received  the  name  of 
vestibule,  and  is  of  some  interest  to  the  surgeon  on  account 
of  its  great  dilatability,  which  allows  him  to  obtain  a  space 
more  than  double  (one  inch  or  more)  when  the  urethra  is  de- 
pressed backwards,  or  when,  after  labour,  or  from  any  other 
cause,  the  meatus  urinarius,  carried  upwards,  rises  to  behind 
the  symphysis  pubis. 

Below  the  vestibule,  and  at  the  level  of  the  urethral  tuber- 
cle, begins  the  vaginal  orifice,  which  occupies  all  the  posterior 
part  of  the  vulva  nearly  to  the  fourchette,  from  which  it  is 
only  separated  by  a  small  triangular  space,  the  fossa  navicu- 
laris.  This  orifice  is,  in  virgins,  more  or  less  closed  by  a  thin 
membrane,  somewhat  disposed  in  the  form  of  a  diaphragm, 
with  a  central  aperture,  sometimes  like  a  crescent,  of  which 
the  free  concave  border  looks  forwards.  It  is  this  membrane, 
known  as  the  hymen,  which  is  tern  during  coitus,  and  is  repre- 
sented by  little  tubercles  called  carunculae  myrtiformes. 

Outside  these  caruncles  the  excretory  canal  of  the  vulvo- 
vaginal gland  opens. 

The  vaffiiia,  V,  a  short  distance  from  its  external  orifice,  is 
embraced  by  the  spongy  body  which  has  received  the  name 
of  Bulb  of  the  Vagina. 

The  walls  of  this  membranous  canal  are  constituted  by  a 
layer  of  erectile  tissue,  by  fibres  of  dartoid  tissue,  of  which 
one  set,  lonfritudiiial,  arranged  on  the  anterior  and  posterior 
aspects,  form  within  the  vagina  two  projections,  which  have 
received  the  name  of  Columns  of  the  Vagina,  and  of  which  the 
others,  circular  or  curvilinear,  extended  from  one  column  to 
the  other,  and  forming  within  a  great  number  of  transverse 
folds,  raise  the  mucous  membrane,  which  covers  or  invests  the 
internal  surface  of  the  organ.  Lastly,  at  the  level  of  the  ex- 
ternal orifice  there  is  a  veritable  ring  of  muscular  fibres,  the 
sphincter  or  constrictor  vaginas,  C*,    The  macoos  membrane 
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tissue  in  such  a  manner  that  the  peritoneum,  which  is  reflected 
over  the  posterior  surface  of  the  bladder,  does  not  descend  to 
the  vagina.  The  arrangement  is  not  the  same  behind,  where 
the  vagina,  immediately  connected  with  the  rectum,  in  its 
middle  part,  is  separated  above  by  the  peritoneum  reflected 
from  the  anterior  aspect  of  the  rectum  to  the  posterior  aspect 
of  the  vagina,  forming  the  recto-vaginal  cul  de  sac,  of  which 
the  bottom  is  rather  more  than  an  inch  from  the  surface  of 
the  perineum.  Below,  the  vagina,  on  account  of  its  curve, 
deviates  from  the  rectum,  and  is  separated  from  it  by  a  cellular 
tissue  ;  c,  vesico-vaginal  septum ;  d,  recto-vaginal  septum. 

Situate  in  the  pelvic  cavity  between  the  bladder  and  the 
rectum  is  the  uterus,  «,  of  an  ovoid  shape  of  which  the  larger 
end  is  upwards.  The  two  upper  thirds  form  the  body  of  the 
organ ;  the  lower  third  constitutes  its  neck. 

The  uterine  axis  is  generally  considered  as  oblique  from 
above  downwards,  and  from  before  backwardvS.  But  from 
recent  researches  it  is  found  that  in  the  foetus,  the  child,  the 
young  girl,  in  a  word,  up  to  the  epoch  of  the  first  pregnancy, 
the  axis  of  the  body  of  the  uterus  forms  with  that  of  the 
neck  an  obtuse  angle,  an  angle  which  may  sometimes  be  even 
acute ;  so  that  these  two  parts,  the  body  and  the  cervix,  are 
flexed  on  each  other. 

In  all  cases  the  body  and  cervix  are  separated  by  a  con- 
striction; the  anterior  and  posterior  surfaces  are  convex; 
the  upper  and  lateral  borders,  convex,  unite  by  two  rounded 
angles,  which  give  attachment  to  the  Fallopian  tubes,  the 
round  ligaments,  and  the  ligaments  of  the  ovary. 

The  cervix  uieri  projects  half  an  inch  into  the  vagina,  the 
walls  of  which  are  inserted  around  it.  This  projection  presents 
in  the  middle  the  utiirine  orifice,  the  os  tincae.  The  form  of 
the  cavity  of  the  uterus  is  elliptic  at  the  level  of  the  cervix, 
and  triangular  in  the  body,  the  two  superior  angles  being  con- 
tinuous by  a  very  narrow  orifice  with  the  cavity  of  the  Fal- 
lopian tubes.  The  cavity  of  the  cervix  and  that  of  the  body 
are  separated  by  a  marked  narrowing  which  can  seldom  be 
passed  by  the  sound  without  difficulty,  and  without  causing 
rather  sharp  pain. 
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ligament  which  ends  in  an  expansion  in  the  cellular  tissue  of 
the  mons  veneris;  the  Fallopian  tube,  a  slightly  flexuous 
narrow  tube,  opening  into  the  abdominal  cavity  by  a  fringed 
orifice ;  and  lastly,  the  ovary  and  the  ovarian  ligament. 

The  ovary  is  the  essential  organ  of  generation  in  women,  is 
tmited  to  the  uterus  by  a  fibro-muscular  ligament,  and  has  an 
ovoid  shape  flattened  from  before  backwards. 

In  childhood,  and  up  to  the  epoch  of  the  first  menstruation, 
the  surface  of  the  organ  is  smooth  ;  then  in  proportion  as  the 
woman  advances  in  age,  this  surface  becomes  uneven  and 
fretted  by  the  formation  of  numerous  cicatrices  which  corre- 
spond to  the  evolution  of  ova. 

The  ovary  is  formed  by  a  very  dense  fibrous  membrane 
covered  by  the  peritoneum  of  the  posterior  wing  of  the  broad 
ligament,  and  constituting,  by  the  prolongations  which  ema- 
nate from  its  interior  surface,  the  stroma  of  the  ovary,  a 
species  of  fibrous  mesh  where  the  ovules  form,  or  rather  the 
Graafian  vesicles,  to  which  the  corpora  lutea  succeed. 

The  ovarian  arteries  come  from  the  aorta,  the  veins  accom- 
pany the  arteries.  It  is  the  same  with  the  nerves  which  come 
from  the  renal  plexus. 


OPERATIVE  PROCEDURES. 

Ox  Cathkterism  and  Cutting  foe  Stone  in 

Women. 

A.  Cathi-tcnsm. — Cathcterism  may  be  practised  with  the 
patient  lying  down  or  sitting  on  the  edge  of  a  bed,  the  parts 
being  covered  or  uncovercil. 

The  catheter  ordinarily  used  is  the  female  one,  generally 
carried  in  every  j>4>cket-case  ;  it  is  usually  made  of  silver  and 
is  short,  its  length  being  from  six  to  seven  inches.  Slightly 
curved  and  designed  to  traverse  a  short  and  but  slightly 
curved  canal,  it  generally  enters  the  bladder  very  easily.  The 
only  difficulty,  if  ever  there  is  any,  is  to  find  the  meatus 
urinarius.  If  the  parts  are  uncovered,  this  difficulty  doe»  not 
occur.    In  the  first  case  the  patient  lies  on  the  back,  the  legs 
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separation  of  the  labia  minora  with  the  left  thumb  and  middle 
finger,  and  raising  the  clitoris  with  the  index  linger,  the  nail 
of  which  remains  turned  towards  the  meatus  urinarius  ;  then 
carrying  the  iK)int  of  the  catheter  on  this  nail,  it  is  made  to 
glide  gently  along  the  middle  line  from  above  downwards 
on  the  vestibule,  and  it  then  almost  necessarily  enters  the 
urethral  orifice 

In  the  second  case,  which  is  the  preferable,  inasmuch  as 
many  women  have  ^eat  objection  to  manipulation  of  the 
clitoris,  the  surgeon,  .standing  on  the  left,  carries  the  index 
finger  of  the  left  hand,  the  pulp  being  directed  forwards, 
towards  the  posterior  i>art  of  the  vulva.  The  finger  meets 
successively  with  the  fourchette,  the  vaginal  orifice,  and 
the  urethral  tubercle,  \  ot  an  inch  from  which  is  the 
orifice  of  the  urethra  ;  the  finger  thus  serves  to  conduct  the 
catheter,  held  in  the  right  hand,  which  is  directed  along  it  to 
the  urethra. 

In  performing  the  operation  of  catheterism  in  women  it 
will  be  found  much  more  convenient  for  all  purposes  to  use  a 
gum-elastic  male  catheter  than  the  silver  instrument  advocated 
in  the  text.  A  gixnl  size  is  the  No.  8  English,  but  other 
smaller  sizes  should  be  at  liand.  When  the  urethra  is  tortuous 
compressed,  or  elongated,  the  flexible  instrument  adapts 
itself  readily  to  the  distorted  canal,  and  renders  this  some. 
times  troublesome  operation  much  more  easy  to  the  surgeon, 
as  well  as  less  painful  to  the  patient. 

£.  Cutti tiff  for  sfnnc. — This  operation  is  but  rarely  practi,-ed 
on  women,  and  it  may  be  given  as  a  precept,  and  before  all 
indication  of  })rooe<lur</'^.  that  it  should  not  be  resorted  to 
without  absolute  necessity.  Many  reasons  concur  to  render 
this  operation  iiifrciiuent.  These  reasons  are  the  conse<piencc 
of  the  fortunate  anatomical  disposition  of  the  female  urethra  ; 
its  shortness,  its  want  of  curvature,  and,  above  all.  its  great 
dilatability,  which,  joined  to  the  declivity  of  the  neck  of  the 
bladder,  and  the  absence  of  the  prostate,  render  easy  the 
emission  of  calculi,  when  of  small  volume ;  or  allow  of  their 
being  easily  seized  and  extracted  when  they  have  not  acquired 
a  very  notable  size. 


ij,.'  wrmi  iLo  vagina  U  invi.l 
i-  .ULM^oii.  a  jiil-IIuhI  whirl,  ivc 
[i.iiinc;  lUlal.iiiiin  nnd  lithotrity. 

Vtitibular  operation  (see  PI.  ^ 
being  placed,  as  directed  by  Led 
be<l,  is  to  be  turned  on  ber  back 
occDpiee  a  line  between  perpen 
thi^^ba  and  legs  being  separated 
asKistonts,  h,  h,  are  cbarged  with  . 
minora,  I,  I,  apart.    Tbe  siirgeon,  b 
legs,  introduces  iutfl  the  niethra 
tiimsit  downwards  bo  as  to  depret 
Tbe  stirgeon  tben,  recogniting  tht 
bi'tomr  in  the  right  hand  lilte 
iucision.  A,  about  i^  of  an  inch  b 
directed  upwards. 

The  indsioD  should  begin  at  tt 
aspect  ot  tbe  meatus  nriiiarius,  a 
posite  on  the  other  side.  The  tissu 
layer  U>  the  bladder,  care  being  t 
tbe  bietouiy  a  little  lower  than  1 
tbe  bladder,  the  bistoury  is  eitber 
the  walls  an  incised  on  the  catb 
Listrwie,  the  left  tlramb  in  int-n. 
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length  into  the  vesico-vaginal  walL  It  has  been  practised  by 
Fabrice  de  Hilden,  M6ry,  Raysch,  and  in  latter  times  by 
MM.  Faure,  Cldmot  de  Rochefort,  Flaubert,  and  Rigal. 

The  process  is  very  simple.  Introduce  an  ordinary  catheter 
into  the  urethra,  the  convexity  looking  downwards,  and 
depress  the  vesical  wall ;  a  straight  bistoury  is  then  to  be 
carried  into  the  vagina,  an  incision  made  upon  the  instru- 
ment and  enlarged  to  the  desired  length,  care  being  taken  to 
avoid  the  urethra. 

M.  Velpeau  proposed  a  slight  modification,  which  consists 
in  placing  the  woman  not  in  the  ordinary  position  for  vesti- 
bular lithotomy,  but  lying  on  the  abdomen,  the  thighs  and 
legs  being  opened  and  flexed. 

Urethral  opcratimi  (see  PI.  LXXXL,  fig.  3). — The  different 
procedures  of  urethral  lithotomy  may  be  ranged  umler  two 
principal  heads :  sometimes  one  or  two  lateral  incisions  are 
made  into  the  urethra;  sometimes  the  urethra  is  incised 
directly  upwards  or  directly  downwards. 

If  it  is  intended,  after  Fleurant  and  Louis,  to  incite  the 
nrethra  bilaterally,  the  surgeon  employs  either  the  instrument 
of  the  latter,  which  is  composed  of  a  flattened  sheath  furnished 
with  two  lateral  openings,  into  which  a  double-edged  l)la<lo 
is  introduced,  and  which  cuts  both  ways,  or,  preferably,  the 
double  lithotome  of  Fleurant  or  Dupuytren,  which  are  very 
analogous.  If,  on  the  contrary,  a  unilateral  incision  is  pre- 
ferred, for  which  M.  Klein  invented  the  name  of  cyfttincluno- 
tomyt  the  section  of  the  urethra  is  made  obliquely  from  abc'Ve 
downward  and  from  right  to  left,  by  the  aid  of  a  grooved 
sound,  which  serves  to  conduct  either  a  long  straight  bis- 
toury,  or,  what  is  simpler,  the  lithotome  of  F.  Come.  Lateral 
incisions  are  at  present  completely  abandoned ;  meanwhile 
Dupuytren  believed,  and  M.  Veli)eau  inclines  to  the  opinion, 
that  the  bilateral  incisions  may  offer  some  advantage. 

In  the  second  method,  the  incision  of  the  posterior  wall 
of  the  urethra  directly  downwards  has  been  proposed  by  M. 
Malgaigne,  resembling  a  little  vesico-vaginal  lithotomy  :  this 
may  be  termed  urethro-vaginal  lithotomy. 

Incision  of  the  upper  wall  of  the  urethra  directly  upwards, 


IhriHi^-hiiut  il>^  loiiiztli.  :mJ  lb 
|>ubic  ligameDt.  Tbia  iiicisioi 
an  inch,  a  small  opening  whii 
ot  amatl  calcDli.  The  forceps 
seized,  a  recommeiidation  of 
bcred,  eapecialtf  useful  in  thii 
be  equally  so  in  all  snb-pnbic  1 
forceps  must  be  raised  in  such 
the  inferior  wall  of  the  Dretl 
being  directed  in  the  lower  ax 
against  the  symphyEiB. 

Svpra-puhic  eperatUm. — Corn 
need  be  added  to  what  has  bee 
lithototny  In  nuLn. 

Litlietri^. — The  same  may  be 

Renmrhi. — This  rdsamd  ol  the 
in  women  appears  to  condemn  n 
which  it  is  poBsible  to  extract  th 
in  len^  are  all  or  nearly  all  wa 
lithotrity,  especially  aided  by  u 
for  Ds  to  speak  of,  caieful  dilatat 

Thus  reduced  to  the  excentin"* 
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passed.  Dilatation  may  be  perfoimed  suddenly^  as  suggested 
by  Tolet,  or  slowly,  as  first  suggested  by  Douglas.  First 
suddenly.  The  urethra  may  be  dilated  by  introducing  a 
grooved  sound  or  a  gorget,  in  the  groove  of  which  the  finger 
is  forcibly  thrust,  or  by  a  bivalve  or  trivalve  speculum. 
Secondly,  slowly,  by  daily  introducing  into  the  urethra  a  tent 
of  prepared  sponge  or  gentian  root,  the  size  of  which  is  pro- 
gressively increased.  The  first  process  is  frequently  so  painful 
that  women  cannot  bear  it ;  the  second  is  therefore  preferable, 
but  it  should  not  be  pushed  too  far,  for  laceration  of  the 
urethra  or  permanent  incontinence  of  urine  may  be  pro- 
duced. It  should  not  be  forgotten  that  the  dilatability  of  the 
urethra  diminishes  with  increasing  age. 


PLATE  LXXXII. 

OPERATIONS  INVOLVING  THE  GENITAL  APPARATUS 

PROPERLY  SO  CALLED. 

Operations  Applicable  to  Rupture  and  Fistulas  op 

THE  Vagina. 

I^.  1. — This  figure  shows  the  state  of  the  parts  after 
perinaeorrhaphy  by  Dicffenbach's  method,  modified  by  the  sub- 
stitution of  the  quilled  suture  for  the  twisted  suture.  P,  anus  ; 
Uj  urethra ;  r,  vagina  ;  i,  i,  semilunar  lateral  incisions  ;  d,  d,  </, 
threads  tied  around  a  quill ;  c,  c,  c,  loops  of  thread  round  the 
opposite  quill. 

Fig.  2  represents  the  operation  to  remedy  vesico-vaginal 
fistulae  ;  it  shows  the  fistula  after  paring  the  edges  and  while 
the  sutures  are  being  passed.  A,  cervix  uteri  depressed  by 
tenacula,  t,  t ;  B,  vesico-vaginal  fistula,  with  the  edges  pared, 
and  through  which  the  end  of  a  female  catheter,  S,  introduced 
through  the  bladder  by  the  urethra,  ?/,  is  passed  ;  P,  anus  ; 
bf  b,  fingers  of  assistants  separating  the  labia ;  rf,  dj  d,  sutures 
passed  through  the  lips  of  the  fistula ;  <?,  curved  needle  carry- 
ing a  suture  through  the  edges. 

Fig.  3. — Operation  far  xesico-taginal  JUtula    by   adapat- 


"?*  OPERATITE  srBOERT 

Ii«iniftltffJ^>tpfr»'_^'Kil'i.~Ihta'/lftmeHiiit.--S.*mpprat 
1-  I'Tiit.'  n?»cr  tbe  cI.'O*  of  tbe  fistaU:  I.  /,  labia  minon 
<^|j:initc<l  1>j  th-?  liDzcn  i>f  a«i<tniit4,  b,  i  i  v.  meaCni  Qrin- 
nri:is  ;  a',  c<l^-«i  of  the  S«tnla.  one  of  which  is  putlj  paied ; 
It.  <hrcd  iletwhn)  hr  the  1>i<tour{.  e,  held  by  forcep*. 

Fig.  4. — Antrrp-pmiti'ripr  $rftw». — To  show  the  relstiooof 
t!i-'-  pnrt"  r^nriTncil  in  the  upcrntion  tor  recto-Taginal  fl^tnla. — 
-V,  r»prf  i>f  M.  Jvfirrt.^  V,  va^ns :  ».  blsdder.  e.  re^co-Taginal 
vail  :  r.  rcrtnm  ;  I.  upper  lip  "f  the  Butnla  drawn  npon  bj  4 
threai],  (',  the  dewcnt  ri  which  is  («rilit3t4>d  by  lateral  in- 
(.'■■■inn*;  V.  mentns  nrinaria^i 

Fig.  \  hit. — Thr  tamt  eprrntion  nmpleted  teftt  from  tit 
front.— 7.  I.  kbin  minurn  separated  by  the  fingers  of  assii- 
tnnt<,  i,  b !  H.  meatus  urinsriu^;  a,  fintaliL :  r,  r.  pointn  of  in- 
terrupted fflitnre  :  rf,  </.  d,  threads  of  three  other  points  of 
Enlurc  :  I.  up|icr  Ii]i  uf  the  fislula  drawn  down  ;  P,  anus. 

t'lf.ri, —  Operiitii'itii far  miiv-raQtjial  fintulji  bg  elgtraplattg. 
~-M,th«d  of  .V.  Ji<birt.—J'.  ana»;  h,  mentus  ;  b.b,  fingers  of 
n"istant»  wiMiratinn  the  labia:  a,  vewTO-rairinal  fistula; 
/.  flnj)  f<.r  cliHin-;  ii,  lakon  fr.im  tbe  skin  »t  the  bnrtork  which 
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hypertrophied  clitoris,  or  one  which  has  become  the  seat  o 
any  morbid  growth,  may  be  made  by  bistoury  or  scissors,  the 
ligature  may  be  rejected ;  the  labia  minora  may  be  removed 
by  excision  or  ligature.  Excision  by  knife  or  scissors,  or 
ligature  of  the  clitoris  or  labia  minora,  is,  ordinarily,  not  so 
satisfactory  as  removal  by  actual  cautery,  for  in  the  case  of 
excision  bleeding  is  apt  to  be  very  troublesome,  and  with  the 
ligature  the  tediousness  and  pain  are  both  objectionable.  Re- 
moval by  ^raseur  does  not  altogether  prevent  haemorrhage ; 
and,  all  things  considered,  the  actual  cautery  is  decidedly  pre- 
ferable. 

Lastly,  more  deeply  situated  tumours,  vaginal  tumours,  re- 
quire great  precautions,  and  demand  much  attention  on  the 
part  of  the  surgeon.  Minute  dissection  is  necessary  in  order 
to  avoid,  with  certainty,  wounding  the  walls  of  the  canal  in 
which  he  operates.  If  he  has  to  do  with  a  tumour  situated 
in  the  recto- vaginal  or  vesico-vaginal  walls,  he  should  assist 
himself  by  rectal  examination  or  cathetcrism.  If  a  foreign 
body  is  introduced  into  the  vagina,  he  must  conform  to  the 
precepts  given  for  extracting  foreign  bodies  from  the  rectum, 
unless  he  prefers,  where  the  foreign  body  is  very  large,  divid- 
ing it,  like  Dupuytren,  by  introducing  a  small  saw  into  the 
vagina,  or,  like  Lisfranc,  incising  the  jMirineum. 

2.   Imperforate   vag'xmi. — The  vajrinal   orifice,  in  part  nor- 
mally closed  by  the  hymen,  is  sometimes  completely  closed  by 
this  membrane.     A  small  crucial  incision  with  removal  of  the 
flaps  suffices  ;  or,  in  default  of  instruments,  when  there  is  accu- 
mulation of  menses  behind  the  obstacle,  with  thinning  of  the 
partition,  he  may  do  as  Malgaigne  did,  burst  it  by  forcible 
pressure  ^vith  the  finger.     If  the  partition  is  double,  the  opera- 
tion may  be  rcpeat^id.     But  imperforation  of  the  vagina  may 
be  due  to  congenital  absence  of  a  part  of  the  canal,  or  to 
morbid  adhesions.      In  the  latter  case  generally  the    occlu- 
sion is  incomplete,  and  well  directed  dilatation  ^vith  sponge 
tents,  aided,  if  necessary,  by  incisions,  will  be  sufficient.    In 
the  former  case,  on  the  contrary,  the  canal  may  be  wanting 
for  a  small  portion  of  its  length,  and  at  the  epoch  of  puberty, 
when  the  menstrual  blood,  accumulating  at  the  bottom  of  the 
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dilalatioii  bj  means  uf  sponge  te 
to  the  exiating  vagina,  or  lathi 
exit  to  the  ■ccnmulated  fluid  b^ 
a  girl  ol  fliteen  and  a  haU  jea 
by  forcibly  depTeHtdog  the  moccn 
then  he  nsed  the  Anger,  cariTi 
nrethTB  to  the  point  where  the  w 
!□  the  depresdoQ  which  enined 
applied  a  piece  of  spoi^  t«nt, 
attempta  were  made  to  break  6 
slight  tearing  of  the  mocoiu  mc 
of  sponge  tents.  Lastly,  at  the 
conduit  measnring  2}  inches  wu 
eaaly  felt  Tbe  index  ftnger,  pi 
canal,  ierved  to  guide  a  trocar,  bj 
having  been  separated  by  a  layer 
penetrated. 

Tbe  opening  was  enlarged  t)j 
covered  by  lint  for  f  of  it«  blade,  j 
of  a  large  sound. 

S.  Perinaorrhaphj/  (PL.  LX2 
name  given  to  tbe  operation  by  wt 
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after  haying  pared  the  edges  with  scissors  or  a  bistoary,  to 
keep  them  in  apposition,  either  by  suture  a  points  passes,  or 
better,  by  quilled  sutures ;  or  still  better,  the  common  inter- 
rupted suture ;  the  patient  is  then  placed  on  her  back,  the 
thighs  are  brought  together  immovably,  and  must  not  be  dis- 
turbed except  to  draw  the  urine  which  the  patient  may  not 
pass  naturally,  or  for  motions,  which  one  should  endeavour  as 
far  as  possible  to  render  easy  and  infrequent.  If  the  sutures 
are  found  to  drag  too  much  on  the  edges  of  the  wound,  semi- 
lunar incisions,  with  the  convexity  outwards,  may  be  made  in 
the  skin  to  the  right  and  left  of  the  sutures,  after  Dieffcnbach*s 
method. 

Each  incision  should  commence  \  an  inch  outside  the 
posterior  border  of  the  labia  majora,  widening  at  its  greatest 
convexity  to  f  of  an  inch,  and  finishing  less  than  ^  an  inch 
from  the  anus. 

Deep  sutures  should  be  removed  in  fifty-six  hours,  but 
superficial  stitches  may  be  left  in  place  until  cicatrization  is 
perfect;  for  the  success  of  operation  is  likely  to  be  lost  by 
precipitation,  or  the  rent  may  be  replaced  by  a  small  fistula, 
which  disappears  with  difficulty.  One  may  often  count  on 
union  by  the  first  intention. 

An  operation  for  the  restoration  of  the  functional  integrity 
of  the  anal  sphincter  in  cases  of  rupture  of  the  j^erineum  into 
the  bowel,  suggested  and  practised  by  Dr.  Wiltshire,  deserves 
mention  here.  In  addition  to  the  ordinary  operation  of  paring 
the  edges  of  the  ruptured  parts,  Dr.  Wiltshire  cuts  down  upon 
the  retracted  ends  or  stumps  of  the  sphincter,  the  remains  of 
which  can  be  felt  like  a  crescentic  cord  at  the  posterior  margin 
of  the  anus,  and  in  inserting  the  sutures  he  is  careful  to  add 
an  additional  one,  which  picks  up  and  reunites  the  separate 
ends  of  the  torn  sphincter,  so  as  to  restore  the  integrity  of  the 
lacerated  ring. 

A  similar  plan  has  been  since  advocated  in  a  recent  edition 
of  Dr.  Gaillard  Thomas's  work  on  the  Diseases  of  Women. 

As  regards  the  material  of  which  the  suture  is  composed, 
opinions  vary.  The  twisted  silver  wire  suture  is  very  man- 
ageable and  quite  reliable.    To  prevent  the  ends  irritating  the 


SSS  OFBBjLTIVX  sdbgbbt 

■Un,  a  knot  ot  gntte  perdu,  softened  bj  hot  mter,  ihoiild  bs 
applied  to  each. 

Pore  (ilk,  euboliicd  cat-gat,  or  lilkwonii-gnt  maj  be  naod. 

Opxrationb  on  tbk  Taohta. 

].  FanethFojina/ j!ffHl«.— This  ii  not  the  place  to  aion* 
date  at  length  the  series  of  procodoTeB  which  hare  been 
•acceBgirelT  propoaod  to  lemedy  a  Umoo  which  inrolvei  m 
painful  and  dii^sting  ao  inflnnitj.  miii  hkIbm  tronUe 
ironld  OQlf  be,  m  nsnal,  an  indication  of  the  pomlr  ut 
snffident  means,  or  an  indication  c^  a  great  nombei  of  opo^ 
tions,  all  more  or  less  incCBdent,  among  which  one  oiaf  almort 
dioose  at  hazard. 

A  locliy  idea,  ably  pnt  into  practice  by  M.  Jobeit,  allows 
ns  nowadays  to  do  justice  to  old  procedures,  to  rel^iate  to 
the  surgical  arsenal  numerous  and  Taried  instnunents  that 
henceforth  can  bo  of  no  scrrice,  aa  also  to  bear  witnesa  to  the 
incessant  efforts  of  modem  siirgcrj-,  to  solace  a  misery  tar- 
mcrly  considered  as  beyond  remedy,  until  J,  L.  Petit,  and 
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an  actual  cantery,  or  caustic  (nitrate  of  silver  genersJly)  is 
applied  to  the  edges  of  the  fistula  thus  exposed.  The  caustic 
is  either  fixed  in  a  straight  caustic  holder,  or  perpendicularly 
at  the  end  of  a  long  forceps.  If  the  fistula  is  very  small,  it  may 
Bometimes  be  closed  ;  generally  it  fails,  and  it  may  happen  that, 
far  from  determining  adhesive  inflammation,  an  eschar  is  pro- 
duced, which  transforms  a  small  canal  into  a  large  opening. 

M.  Vidal  employed  a  sort  of  pcrinajorrhaphy  ;  he  proposed  to 
close  the  vaginal  orifice  by  paring  the  periphery  of  it  and 
uniting  it  by  suture ;  but  as  M.  Sedillot  stated,  the  vagina 
became  an  appendage  of  the  bladder ;  and,  admitting  a 
complete  success,  the  genital  functions  were  abolished,  and 
the  woman  exposed  to  other  accidents,  for  the  menstrual 
blood  must  of  necessity  arrive  first  in  the  vagina,  and  then 
rise  up,  after  a  longer  or  shorter  sojourn,  into  the  bladder, 
to  be  expelled  by  the  urethra,  the  only  possible  issue 
of  a  cloacus  which  can  never  be  completely  emptied.  At- 
tempted twice,  the  operation  has  not  been  judged  by  its 
results,  for  in  the  first  case  it  failed,  and  in  the  second  the 
patient  died.  In  judging  it,  then,  even  favourably,  in  admit- 
ting the  complete  obliteration  of  the  vagina  as  possible, 
such  an  operation  must  be  performed  as  a  last  resource, 
applicable  only  to  cases  of  very  considerable  loss  of  structure, 
and  in  women  who  have  passed  the  critical  age. 

There  remain  the  method,  or  methods,  of  M.  Jobert  dc 
Lamballe  :  elytroplasty,  and  cystoplasty  by  flaps. 

Elytroj)lnsty. — The  first  and  oldest  is  an  autoplastic  pro- 
cedure, which  consists  in  closing  the  fistula  by  a  cutaneous 
flap  taken  at  the  expense  of  the  labia  majora  or  the  buttocks 
(see  PI.  LXXXIL,  fig.  5). 

The  edges  of  the  fistula,  having  been  previously  pared, 
are  made  tense,  stretching  the  labium  majus  of  the  side 
from  which  it  is  proposed  to  cut  the  flap  ;  then  by  two  con- 
nected incisions  an  angular,  or  semi-lunar,  flap  of  suitable  size 
and  especially  long  enough  not  only  to  close  the  fistula,  but  to 
resist  retraction,  is  circumscribed.  This  fiap  should  be  cut 
80  that  the  base  or  pedicle  is  as  near  as  possible  to  the  vagina. 
Sometimes  the  extent  of  the  fistula  may  oblige  the  surgeon  to 


the  pedicle,  which  is  left  broai 
to  preserve  its  vitality.  Then 
traversed  by  k  waxed  tliread, 
with,  and  it  is  fixed  hj  two  ml 
cotain  difficnltieB,  especiallf 
in  tiie  vagina. 

The  operator  b^ina  l^  foldt 
then,  introdnclng  a  female  catbi 
ing  the  end  out  by  the  Batola 
thread  are  pasaed  through  the  i 
then  witJidrami,  bringing  with  1 
threads  are  then  to  be  moderatd 
at  the  same  time  gently  pnahing 
orifloe,  within  the  vagina,  nnlil 
To  fix  it  there  ttie  index  finger  o 
to  one  of  the  angles  of  the  fiatols 
condactor,  a  carved  needle,  or  z 
thread,  is  slid  op;  with  one  tbra 
the  flap  are  traversed  ;  then  witl: 
oat.  It  is  then  anned  again  witl 
a  similar  sntnre  is  pnt  in  the  oth 
Indin-""'-' ■■      '  ■ 
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have  been  left  in  the  vagina  so  that  they  may  be  more  easily 
found,  begin  to  loosen ;  little  by  little  the  flap  adheres  more 
intimately  to  the  lips  of  the  fistula ;  but  to  avoid  the  chance 
of  gangrene,  M.  Jobert  advises  that  the  pedicle  be  not  cut 
before  about  the  fourteenth  day. 

Side  by  side  with  this  autoplastic  procedure  may  be  placed 
that  of  M.  Gerdy,  apparently  much  more  simple,  but  difficult 
of  execution,  as  are  all  the  procedures  of  anterior  sututes  in 
cysto plasty.  M.  Gerdy  dissects  the  vaginal  mucous  membrane 
of  each  lip  of  the  fistula,  then  he  brings  the  pared  etlges  to- 
gether and  unites  them  by  suture.  In  case  of  too  great  tension 
one  may,  as  in  perinaeorrhaphy  or  hare-lip  operations,  make 
incisions  in  the  mucous  membrane  a  short  distance  from  the 
flaps. 

Cystopla^ty . — The  second  method  of  M.  Jobert  rests  essen- 
tially on  the  anatomical  disposition  already  indicated,  that  is 
to  say,  on  the  relations  which  exist  between  the  uterus,  bladder, 
and  peritoneum.  It  will  be  remembered  that  the  vesico- 
uterine peritoneal  cul-de-sac  is  shallower  than  the  recto-uterine 
cul-de-sac,  and  that  in  consequence  the  cervix  uteri  and  the 
posterior  wall  of  the  bladder  are  in  immediate  connection,  and 
are  united  by  lax  cellular  tissue,  which  allows  of  isolation  of  the 
two  organs  one  from  another  to  the  extent  of  more  than  an 
inch.  It  is  precisely  that  which  has  allowed  M.  Jobert  to 
obviate  the  traction  which  causes  cutting  of  the  lips  of  the 
fistula  by  the  sutures. 

This  operation  necessitates  a  pretty  complete  list  of  instru- 
ments :  thus  a  univalve  speculum,  tenaculum  forceps,  blunt- 
pointed  and  sharp  bistouries,  curved  scissors,  straight  scis- 
sors, long  and  strong  forceps,  curved  needles,  the  dart-shaped 
catheter  of  Lewsinsky  or  Deyber,  sutures,  a  female  catheter, 
one  or  more  syringes  filled  with  water,  and  sponges  fixed  on 
holders. 

The  instruments  being  arranged,  the  operation  is  begun. 
The  patient  is  placed  on  her  back  with  the  legs  separated.  The 
surgeon  depresses  the  lower  wall  of  the  vagina  with  the 
speculum  so  as  to  show  the  cervix  uteri  ;  and,  directed  by  the 
index  finger  of  the  left  hand,  which  he  slides  along  the  anterioi 


396  OPKRATITE  StJBGEBT 

wall  of  the  TEigiuB,  he  seizes  the  corni  atai  with  the  tunum- 
turn  forceps,  sidewaj's  if  the  fistula  is  longitoditial ;  ood  in  the 
conlcarj  way  if  it  ia  tranayerse,  bat  alwajs  in  snch  a  mBnaeT 
Bx  to  leave  the  anterior  insertion  of  the  ragina  on  the  cenix 
free.  Tbc  forceps  being:  fixed,  the  iipeciilitm  ie  withdrawn  and 
moderate  tractiou  ti  made  on  the  cervii  so  as  to  bring  it  dnmn 
o^  much  M  possible.  Ia  it  Decesaaij  to  add  that  it  the  firm 
pair  of  forceps  do  not  soffife  more  may  be  used  ?  When  Iho 
cerrii  ateri  t»  bronght  down  it  is  woU,  before  going  fortber,  to 
proceed  to  a  last  explornlion  of  the  fistala,  either  by  intrwlau- 
ing  a.  Bonnd  throngh  the  ulothra  into  the  mouth  of  the  fistula 
or  by  injecting  flnid  throngh  tbc  urethra. 

The  great  adTsntsge  of  the  last  step  of  the  operKtion  U  tha 
bringing  of  the  Estnla  almost  nnder  the  operator's  eyea.  Ii> 
oblnin  this  result  more  cnmpletelj,  which  is  frequently  waat- 
in;;  when  the  utcras  reaiats  the  attempts  to  bring  it  lower,  and 
especially  to  prerent  the  dragging  which  umaUy  occun  on 
tlic  nppor  lip  of  the  fistuln  when  the  operatioTi  is  flnliitied,  tho 
TUf^iia  is  detached  from  its  insertion  ta  tbe  ntcrus  bj  a  Ka>i< 
iiinur  incision  made  tianaifWBoly ;  the  ceUdor  space  wl 
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by  the  blunt-pointed  bistonry.  If  the  fistula  is  transYerse 
one  must  begin  at  the  posterior  border,  which,  by  reason  of 
itfl  position  being  lower,  woald  be  masked  by  the  blood  which 
would  flow  from  the  anterior  lip.  The  paring  should  be 
through  the  whole  thickness  of  the  vesico-vaginal  wall ;  and 
in  cases  when  one  meets  with  indurated  tissues  the  operator 
must  not  be  content  with  simply  paring,  but  should  remove 
them  entirely. 

The  next  process  is  to  apply  the  sutures.    To  pass  them  "SI. 
Jobert  often  uses  the  Imrbed  catheter  of  Deyber.    But  the 
management  of  this  instrument  is  somewhat  complicated  and 
it  is  not  indispensable.     When  the  fistula  is  pared  the  wound 
is  generally  large  enough  to  allow  the  finger  being  passed  into 
the  bladder  and  guiding  the  needle.     The  operator  should 
always  prefer  this  method,  which  has  the  advantage  of  greater 
simplicity,  and,  above  all,  allows  him  to  assure  himself  that  the 
needle  has  traversed  the  whole  thickness  of  the  wall,  which  is 
sometimes  great.     The  needle  then,  armod  with  the  suture,  is 
introduced  into  the  bladder,  then  it  is  brought  through  the 
other  lip,  from  the   bladder  to  the  vagina;  and  the  same 
manoeuvre  is  repeated  as  many  times  as  it  is  judged  necessary 
to  insert  sutures.     If  too  great  obstacles  compel  the  operator 
to  use  the  barbed  catheter,  he  introduces  it  through  the  urethra 
into  the  bladder  so  as  to  bring  the  end  to  one  of  the  lips  of 
the  wound,  then,  pushing  the  barb  armed  with  the  suture,  he 
traverses  this  lip,  disengages  one  of  the  ends  of  the  suture, 
and  retiring  the  barb  in  its  sheath,  he  does  the  same  to  the 
other  lip,  and  thus  has  the  two  ends  of  the  suture  hanging 
outwards.     In  these  two  causes  the  two  lips  of  the  fistula  are 
comprised  in  the  loops,  the  number  of  which  is  proportional  to 
the  extent  of  the  fistula.    The  two  ends  of  the  suture  arc  Ughtly 
drawn  to  approximate  the  two  lips  of  the  wound,  then  they  are 
only  lightly  tied,  so  as  not  to  cut  the  flesh,  for  fear  of  exciting 
too  sharp  inflammatory  reaction.     It  may  happen  that  the 
anterior  lip  is  the  seat  of  some  dragging ;  it  is  good  in  that 
case  to  combat  its  effects,  to  practise  some  small  incisions 
in  the  vaginal  mucous  membrane  parallel  to  the  lips  of  the 
fistula.    If  the  operation  has  been  well  done,  if  the  lips  of 


jiiilitnt  ifl  ruznuvoJ  to  her  bed. 
Jobert's  ex&mple  of  placing  a 
there  ia  no  fear  of  btemoTTlit 
flow,  the  means  which  lerve 
TagiUB  will  alwayt  tofflce :  it : 
oTDTcome  b;  injectioiu  of  cold 

At  the  end  of  eight  or  ten  i 
cicalrUation  \»  Raffldentlj  ad> 
the  BDtDTBs :  the  ntenu  is  lowi 
wbioh  hang  Ln  the  ragina,  the ', 

When  the  nitnres  are  mnc 
dinuniahed,  and  not  cnred.  In 
tion,  or  better,  a  freih  sntnie,  i 
necwMory  to  op»ate  more  than 

The  Tagina  ma;  be  the  «eai 
which  operative  enrgery  propoi 
that  a  more  or  leee  extenriTs 
recto-vagioal  aeptam  constitat 


portioo  of  the  intestinal  tube 

Tagina :  an  entero-vaginal  fiatiL 

C«)  Saelo-vaeinal  «*^'-     * 
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imitate  Saucerotte,  who,  having  failed  by  the  suture,  trans- 
formed the  fistula  into  a  rupture  of  the  perineum  and  septum 
by  an  incision  of  the  lower  part  of  the  recto-vaginal  septum 
and  bad  recourse  to  perineorrhaphy. 

(ft)  EnterO'Vaginal  Judula. — As  regards  the  treatment  of 
entero-vaginal  fistulae,  in  which  the  continuation  of  the 
intestinal  channel  Ixicomes  more  or  less  obliterated,  surgery 
offers  but  few  resources.  Two  operations  of  this  kind  have 
been  attempted  by  two  different  processes ;  in  both  cases  the 
patients  died.  In  the  first  M.  Roux  incised  the  abdominal 
wall,  and  after  having  attempted  to  separate  from  the  vagina 
the  portion  of  intestine  which  communicated  with  it,  he 
wished  to  invaginate  it  in  a  loop  of  intestine  which  he  believed 
to  be  below  the  fistula.  At  the  autopsy  it  was  found  that 
instead  of  invaginating  the  portion  of  intestine,  which  was 
the  scat  of  the  fistula,  in  the  lower  end  of  the  colon,  it  had 
been  ma<le  to  communicate  with  the  gut  above  the  level  of 
the  fistula.  In  the  other  case,  M.  Casiiniayor  devised  the 
following  much  more  simple  an<l  also  less  dangerous  process. 

The  operation  was  i)erformed  with  the  aid  of  a  particular 
apparatus,  a  kind  of  enterotome,  coraposetl,  like  that  of 
Dupuytren,  of  two  stems  articulated  like  forceps,  cigh- 
inches  long,  each  furiiisLed  with  an  oval  plate,  }  inch  lonj.- 
and  half  that  breadth.  One  of  these  two  stems  introduce< 
into  the  vagina  was  carried  through  the  fistula  to  the  uppe 
end  of  the  intestine ;  the  other  was  conducted  through  tht 
rectum  to  the  level  of  the  first.  The  two  plates  were  then 
only  separated  from  one  another  by  the  thickness  of  the 
opposed  walls  of  the  intestine  and  rectum.  By  the  two  faces, 
which  should  correspond,  the  plates  offer  some  in«lentations 
designed  to  maintain  its  relations  more  securely.  Then,  the 
two  branches  being  approximated,  the  int^btinal  walls  arc 
strongly  compressetl.  By  the  aid  of  this  constriction  it  is 
sought  to  produce  a  loss  of  substance,  which,  putting  in  com- 
munication the  two  portions  of  intestine,  allows  the  tieccs  to 
follow  the  new  passage.  It  is  to  be  regretted  that  pneumonia 
carried  off  the  patient,  and  rendered  useless  a  well-conceived 
operation. 
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PLATE  LXXXnL 


^^.  1. — Ligature  vf  a  polfiptu, — A,  paXjpaa;  ft,  gorget  beld 

hj  an  n!i9iBtiint  to  BcpAratc  ths  poljpuB  from  tlie  Taginal  wall 
and  help  the  action  of  TulseUum  forceps,  d,  and  at  the  mme 
time  to  facilitate  the  passage  of  the  ligatars,  carried  round 
the  pedicle,  e',\ij  the  knot  fastener ;  «,  the  meatna  niinarinsf 
V,  Angers  of  an  aasistant;  P,  aum. 

Fuj.  3.—7brti(nt  of  a  polypvt. — A,  polypus;  B,  biralTe 
embracing;  the  pedicle  of  the  polypus ;  P,  anue ;  «,  meatus ; 
r,  torsion  forceps. 

Fig.  3. — Ercitiim  of  a  pelypvt. — A,  polypus ;  P,  a&us ;  I,  t, 
Inbia  separated  by  the  fingers  of  assistants,  b.  V;  u,  meatus; 
t.  t,  tennculum  forceps,  which  draw  upon  the  polypus,  the 
pedicle  of  which  is  partly  cut  through  by  strong  scissors. 
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controls  the  communication  between  the  vaginal  ball,  -B,  and 
the  external  ball,  j5',  which  is  emptied  on  being  compressed  to 
distend  the  other. 

Operations  upon  the  Uterus. 

Operations  applicable  to  vterine  polypi. — This  is  not  the 
place  to  enter  upon  extended  anatomico-pathological  con- 
siderations of  uterine  polypi ;  these  do  not  in  effect  decide  the 
surgeon  in  preferring  one  method  over  another  ;  he  relies 
more  upon  the  indications  furnished  by  the  consistence  and 
volume  of  the  morbid  product,  and,  above  all,  he  is  careful  to 
ascertain  if  it  is  pedunculated  or  not. 

OPERATIVE  PROCEDURES. 

There  are  at  least  six  methods  of  operation  which  have  been 
proposed  for  the  cure  of  uterine  polypi.  Of  these  six  meth(xl3 
three  are  very  seldom  employed;  they  are  cauterization,  cnish- 
ing,  and  torsion.  The  other  methods — avulsion,  ligature,  and 
incision — are  more  important. 

(a)  Cavterizatien  was  known  to  the  ancients  ;  it  is  nowa- 
days nearly  abandoned.  The  operative  procedure  is  the  same 
as  that  which  will  be  described  apropos  of  cauterization  of  the 
cervix  uteri  ;  it  is  done  with  the  actual  cautery  or  caustics. 

(&)  Crushing. — Having  to  do  with  a  small  polypus  of  soft 
consistence,  R<^cami(^r  ^introduced  the  finger  into  the  cavity 
of  the  cervix  uteri,  and  it  was  sufficient  to  press  the  polypus 
between  the  cervical  wall  and  the  bulb  of  the  finger  to  break 
up  and  extract  it.  In  a  similar  case  this  example  might  be 
imitated.  One  may  also,  if  the  polypus  is  very  voluminous, 
but  api)ears  soft,  have  recourse,  not  to  a  real  crushing,  but  to 
a  strong  compression  with  forceps  to  diminish  the  volume 
somewhat,  as  Dupuytren  and  R^camier  once  did,  causing 
almost  complete  disappearance  by  combining  pressure,  crush- 
ing, and  avulsion.  It  was  a  large  polypus,  consistent,  which 
could  not  be  lowered  by  any  means.  These  surgeons  broke  it 
up  several  times  with  tenaculum  forceps  and  the  fingers,  so  as 
to  make  it  a  pulp,  which  suppuration  was  left  to  eliminate. 

((?)  Torsi^m, — Like  crushing,  torsion  is  hardly  anything  else 


1  ,     II     II     1^    liai  It.    :i 

v«My  sinnll,  it   r«'>i-t-.  Mini  it 
twi>:t(''l,  lint  tli»;  wlii'l"  iit'.'riis 
((/)  Arulxion. — Avulsion  is 
reserved  for  polypi  which  arc 
is  passed  into  the  vairina,  th 
polypus  forceps  arc  slid  alo 
seized,  and  partly  by  traction  i 
times  entirely  torn  away,  gei 
latter  case  the  forceps  are  agai 
arc  renewed  until  it  is  all  extra 

M.  Malgaignc  indicates  anc 
maltiple  polypi,  viz.,  drawing  d< 
forceps,  then,  with  a  curette 
cavity,  scraping  all  the  interna 
ccdure  which  partakes  of  crush 
author,  the  advantage  of  not  bei 

(<j)  Ligature  (PI.  LXXXIIL, 
tied  outside  the  vulva,  in  the  va{ 

1.  If  the  tumour  appears  outsi 
the  operation  is  very  simple,  an( 
pedicle  with  a  strong  waxed  tl 
double  knot  If  the  pedicle  do< 
drawn  down  by  tenaculum  force 
too  large  for  a  mmrki^  w— *- 
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a  hole  at  one  end,  or  ending,  as  proposed  by  Mayor,  in  crabs, 
claws,  to  receive  the  thread,  or  two  metallic  tubes  which  carry 
a  thread.  The  patient  is  placed  as  for  the  operation  for  stone 
or  Tesico-vaginal  fistula ;  an  assistant  presses  on  the  hypo- 
gastriam,  the  surgeon  explores  the  vagina  with  the  two  first 
fingers  of  the  left  hand,  feels  the  polypus  again,  then,  apply- 
ing these  two  fingers  to  the  posterior  wall  of  the  vagina,  they 
serve  as  conductors  to  guide  the  knot  fasteners  and  place  the 
ligature  round  the  pedicle.  The  fingers  are  withdrawn,  and  a 
knot  fastener  is  grasped  by  each  hand ;  they  are  made  to 
describe  a  half -circle  from  behind  forwards,  and  the  pedicle  is 
snrrounded  by  a  loop  of  ligature.  One  may  equally  well,  like 
Desanlt,  engage  the  two  knot  fasteners  in  front,  and,  while  one 
remains  immobile,  manage  the  other  so  as  to  surround  the 
polypus.  In  these  two  cases,  the  instruments,  being  carried  in 
front,  are  crossed,  and  thereby  the  two  ends  of  the  ligature 
are  crossed;  then,  after  having  withdrawn  the  instruments, 
recourse  is  had  to  a  knot  holder  (that  of  Gnefe  or  Sauter), 
which  twists  the  ligature  on  itself  several  times  so  as  to 
strangle  the  pedicle. 

3.  Lastly,  if  the  polypus  is  retained  within  the  uterine 
cavity,  recourse  is  had  to  the  proceas  of  ligature  with  knot 
fosteners.  But  a  difficulty  here  presents  itself :  in  carrying  a 
ligature  around  a  polypus  within  the  uterus,  there  is  danger 
of  tying  the  cervix  uteri  itself.  This  operation  is  often 
accompanied  by  sharp  pains  and  accidents  which  oblige  one 
to  relax  the  ligature,  and  even  to  renounce  it. 

Instead  of  making  use  of  silk  for  a  ligature,  silver  wire  may 
be  employed,  which,  being  readily  twisted,  avoids  the  necessity 
of  tying  a  knot,  a  proceeding  always  accompanied  with  con- 
siderable difficulty. 

(/)  Exci*i4m. — Like  the  ligature,  excision  of  uterine  polypi 
may  be  practised  in  the  vagina  or  in  the  uterus.  For  the 
rest,  whatever  the  place  where  the  operation  is  performed,  the 
process  varies  but  little.  The  patient  is  always  placed  as  in 
the  preceding  cases,  and  the  surgeon  introduces  into  the 
Tagina  either  a  bivalve  speculum,  or  rather  the  index  finger 
of  the  left  hand,  to  serve  as  a  guide  for  seizing  the  polypus 
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witli  temrcnlmn  forcepi,  bjr  the  kid  of  which  he  diawi  It  down 

aa  low  u  poHfliblc,  facilitating  the  lowering  II  ncEMMry  bj  tb« 
oac  of  other  forcepi  placed  higher  np.  The  poljpna  haTing 
descended,  the  pedicle  is  apparent,  and  it  i«  then  cnt  with 
a  biatoiiii  or  with  strong  scissors  cnired  on  the  flat  (PI. 
LXXXIII.,  flg.  3). 

If  the  polypus  offers  too  great  resiatance  to  offorta  at 
traction,  and  cannot  be  bronght  down,  a  long  blont-pointed 
bistoury  carved  on  (he  flat  U  to  be  slid  along  the  finger,  and 
the  pedicle  cut  in  the  vagina.  It  i«  scarcetj  neceasary  to 
remark  that  this  process  is  only  applicable  to  polypi  already 
large,  fibrous  polypi ;  for  if  we  have  to  do  with  •  smalt 
poljiius,  it  suffices  to  dilate  the  vagina  by  a  specnlom,  discover 
the  tumour,  nnd  apply  the  bistoury  or  ■ciasora  to  its  root. 

Wbcn  the  polypu^s  is  retained  within  the  womb,  it  mnit 
be  brought  down  in  tlie  same  way;  or  better,  the  ntcma  roay 
be  dr.iwn  down  by  forceps  placod  in  the  cervix,  and  then 
the  poljpas  itself  dealt  with.  Sometimes  the  polypus  lb  too 
voluminous  to  pass  the  curviz  uteri  or  vagina,  it  is  then 
[  and  perineum,  ur,  like  ChoS' 
B  polypus  by  two  deep 
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great  majority  of  cases.    The  wire  6craseur  is  very  convenient 
and  can  be  applied  without  difficulty,  even  to  large  polypi. 
That  form  of  wire  dcraseur  should  be  used  which  allows  of 
the  adaptation  of  the  wire  around  the  polypus  before  it  is 
attached  to  the  rest  of  the  instrument.     In  this  way  a  loop  of 
wire  of  moderate  length  may  be  made  to  encircle  the  base 
of  a  polypus  or  sessile  growth.    When  the  pedicle  is  properly 
encircled  by  the  loop  of  wire,  the  ends  are  to  be  attached  to 
the  handle  of  the  instrument  and  the  screw  put  into  motion. 
In  this  way  the  wire  is  caused  to  embrace  the   pedicle  so 
tightly   that    by   slow  turns  of    the    screw    the    tissues  are 
gradually  cut  through  quite  cleanly,  and  that  without  loss  of 
blood.     Haemorrhage  from  the  pedicle  is  thus  prevented,  and 
the  risk  from  that  source  is  accordingly  almost  entirely  ex- 
cluded.    The  process  is  quick,  clean,  simple  and  safe.     The 
instrument  can   be  applied  to  polypi   even  high   up  in  the 
uterus. 

The  application  of  the  ^craseur  will  be  facilitated  by  first 
seizing  the  polypus  by  polypus  forceps,  or,  if  the  growth  be 
too  large  for  that,  by  toothed  f,orceps.  The  handles  of  both 
these  instruments  should  lock,  so  that  a  firm  grip  may  be 
obtained  ^\ith  them  without  the  necessity  of  maintaining 
constant  pressure  by  the  hand.  Downward  traction  to  a 
sufficient  extent  may  be  made  by  the  forcei)s,  and  the  wire, 
rope,  or  chain  of  the  ecraseur,  can  then  be  readily  applied 
around  the  pedicle  or  base  of  the  growth. 

Operations  the  object  of  which  is  to  Remedy  Pro- 
lapse OF  the  Uterus  and  Vagina,  Vaginal  Cysto- 

•     CELE   AND   KECTOCELE. 

These  operations  are  of  two  kinds — palliative  and  radical. 
The  palliative  treatment  is  the  application  of  pessaries.  There 
are  many  kinds :  bung-shaped,  hour  glass-.shaped,  ring-shaped, 
cup-shaped,  etc.,  etc.,  the  form  of  which  varies  not  only 
according  as  one  proposes  to  combat  prolapse  of  the  vagina, 
vaginal  herniae,  falling,  or  the  various  displacements  of  the 
uterus,  but  also  as  the  inventors  of  the  different  instruments 
were  moved  by  such  or  such  principles;   one  proposes  to 

27 
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Act  on  the  cerriz  ntcil,  another  on  the  iMdy  of  the  vtem, 
MiothcT  B(;k'l7  on  the  TOgitM,  irbicb  be  propooea  to  stretch, 
etc.  For  the  rest  one  can  readily  ctmceiTe  thit  the  die 
of  the  TSj^na,  or  stLlI  more  the  nature  of  the  leaicm,  mnit 
•ingularlj  modify  the  fonn  of  pcsmy.  One  can  therefore 
frequently  employ  with  great  advantage  Indianibber  air  pes- 
aricB,  whieli  by  their  small  volnme  are  very  ««7  of  intro- 
ilaction,  nnd  which  are  tnoreover  much  more  capable  of  filling 
tbc  raginal  rnvit;  in  dilating  and  unfolding  the  folds  of  the 
TQ^na,  OT  the  nrgans  whioh  tend  to  eerape  from  that  canal, 
without  causing  diwromfort  comparable  with  that  almost  la- 
cvitably  caused  by  all  others,  tht?ii  size  and  consistence  being 
augmented,  bat  not  their  weight.  Their  action  ii  double: 
they  Veep  up  the  organs  by  direct  prcsmre,  they  dilate  the 
Tf^na,  causing  its  folds  to  disappear,  which  causes  the 
organs  to  rixe.  obliging  them  to  resume  a  normal  position  (PI. 
LXXXIII..  fig.  5). 

'Whalcrcr  mny  be  the  pessary  chosen,  it  is  first  died  and 
then  is  carried  to  the  entrance  of  the  vagina  and  is  introduced 
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disheartening  facility  in  spite  of  all  the  more  or  less  trouble- 
some means  with  which  they  are  complicated  to  obviate  the 
defect.  In  this  relation,  too,  pessaries  of  caoutchouc,  funnel- 
shaped,  and  especially  air  pessaries,  have  a  great  advantage, 
for  they  keep  themselves  in  position. 

The  radical  cure,  like  the  palliative  treatment,  is  also  en« 
cumbered  with  far  too  great  a  number  of  processes,  the  efficacy 
of  which  is  no  more  demonstrated  than  that  of  d^erent 
pessaries.  Thus  Dieffenbach  proposed  the  excision  of  some 
folds  of  the  vaginal  oritice;  Marshall,  Ireland,  Hemming,  and 
Velpeau  that  of  a  longitudinal  or  quadrilateral  flap  of  vaginal 
mucous  mem})rane;  M.  Langier  prefers  to  cauterise  it;  then 
M.  Malgaigne  thought  to  obtain  good  results  by  excising  the 
demi-circumference  of  the  vaginal  orifice,  before  and  behind, 
and  reuniting  them  by  suture.  Fricke  (of  Hamburg)  indi- 
cated, under  the  name  of  episiorrhaphy,  vivification  of  the  labia 
majora,  and  then  reunion  by  suture.  Lastly,  M.  Remain 
G6rardin  had  recourse  to  the  extreme  pnxiess  applied  by  M. 
Vidal  (de  Cassis)  to  vesico-vaginal  fistulas,  obliteration  of  the 
vagina. 

All  these  processes  are  so  simple  as  to  render  a  description 
of  them  useless;  but,  unfortunately,  they  offer  the  common 
inconvenience  of  being  inadequate. 

All  fail  against  an  obstacle  which  is  almost  insurmount- 
able :  and,  even  when  they  seem  to  be  followed  by  complete 
success,  one  is  often  deceived,  for  the  malady  is  not  slow  of 
reproduction. 

In  cases  where  pessaries  have  to  be  applied  to  combat  falling 
of  the  vagina,  or  womb,  or  displacement,  it  is  evident  that  the 
appUcation  of  the  pes>ary  must  be  preceded  by  another  little 
operation,  the  reduction  of  the  fallen  or  displaced  organ. 

To  reduce  displacement  of  the  vagina,  the  plan  is  the  same 
as  for  prolapse  of  the  rectum  :  the  surface  of  the  projection  is 
covered  with  a  napkin  smeared  with  grease,  and  then  gently 
pressed  with  the  fingers  from  the  circumference  towards  the 
centre.  It  is  the  same  for  the  reduction  of  the  uterus :  the 
organ  is  enveloped  in  greased  linen,  and  then  pushed  back 
by  compressing  the  fundus  so  as  to  lessen  its  size ;  if  the  organ 


spurious  ililHtully  may  be  ei 
Terted  ateras  to  its  proper  poai 
impossible,  and  then,  if  tuemoi 
patient,  amputation  of  tbe  iim 
iBTj.    Suecen  will  often  atten 
elMtie  premire  Hhoald  be  kepi 
fundns  uteri,  with  slight  deriati 
preeaon  of  the  organ  by  an  eli 
driving  ai  mach  of  the  blood  at 
order  to  redoce  the  bulk  of  the  b 
all  efiort«  at  restoration.    lacli 
hare  been  practised  by  some  in 
the  neck.     These  sbonld  be  care: 
to  avoid  nndne  laceration,  or  pe 
cavity  or  adjoining  viscera,  e.g., 
more  eeriotis  measure  has  been 
abdominal  cavity,  dilatation  of 
aspect,  and  subsequent  reinversio 

This  is  so  grave  an  operation  t! 
be  gnarded  by  great  circumspecti 

All  attempts  at  redaction  are  i 
success  if  thev  arp  m^^-  -  — ' 
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PLATE  LXXKJY. 

OPERATIONS   ON   THE    CERVIX   UTERI   AND 

OVARIES. 

JFlg,    1. — Tapping   the  riterns. — a.  uterus  ;   h,   })ladder ;    c, 

rfectum  ;  d,  index  finj^cr  of  the  surgeon  intnKluocd  into  the 

yagina,  and  serving  as  a  conductcr  of  a  trocar,  d' ;  c,  sacrum  ; 

/",  abdominal  wall  depressed  ;  y,  loops  of  intestines;  ^,  anus  ; 

t,  urethra ;  I,  orifice  of  the  uterus. 

I^ig.  2. — Application  of  the  speculum. — «,  a^  trivalve  specu- 
lum ;  6,  cervix  uteri. 

Fig.  2  his. — d,  long  forceps,  with  cotton  wool,  c.  to  cleanse 
the  cervix. 

Fig.  3. — Cauterization  of  the  cervix  uteri. — //,  ivory  specu- 
lum ;  a',  its  handle  ;  h,  cervix  uteri ;  c,  actual  cautery  ;  /,  its 
handle ;  d,  d\  labia  majora. 

Fig.  4. — Puncture  of  an  ovarian  eyfit. — a,  cy«t ;  /;,  canula 
of  trocar,  the  handle  of  which  is  seen  at  c  ;  d,  uterus ;  e,  t:\ 
Fallopian  tubes;  /,  healthy  ovary;  g,  bladder;  /t,  coils  of 
intestine. 

'      EXPLORATION     OF     THE     CERVIX     UTERL 

Of  the  touch. — Resides  palpation  and  mediate  auscultation 
through  the  abvlominal  parietes,  the  surgeon  has  at  his  dis- 
posal two  modes  of  direct  exploration  to  discover  the  different 
physiological  au<l  pathological  conditions  wliicli  the  uterus  and 
vagina  may  present.  By  touch  he  acrquires  a  number  of  ideas 
respecting  the  consistence,  volume,  etc..  nf  tlie  cervix  and 
body  of  the  uterus,  an<l  by  the  a])pli<\'\tion  of  the  speculum  he 
completes  it  by  bringing  in  the  aid  of  vision. 

Vaginal  examination  may  be  made  in  two  ways,  the  patient 
standing  or  lying  down. 

1.  If  the  woman  who  is  to  be  examined  is  standing,  she  is 
to  be  placed  with  her  back  against  a  tirm  substance  ;  the  sur- 
geon sits  or  kneels  before  her  ;  kneeling  dn  the  left  knee,  if  ho 
uses  the  right  hand,  and  vice  vend. 


the  integrity  of  the  hymeuet 
nnlesi  there  be  urgent  indicali 

The  vagina  having  been  tn 
cervix  nteri,  and  glides  gently 
surroMidiiig  parte — in  a  word, 
direction,  examinea  the  nteros 
bility,  consistence,  temperatnTo 
plete  the  investigaUoti,  the  an 
the  hypogastrinm  and  depreaae* 
fiicB  the  atems  with  the  finger  t 
compreas  the  organ  betneen  the 
the  greatest  cerdtade  ita  lorm  an 

Tbia  last  stage  of  the  ezamiiw 
tised  when  the  patient  is  lying  di 
completed,  the  nature  of  the  L 
flhonld  be  carefully  examined, 

2.  The  patient  lying  on  the  I 
pelvis  being  somewhat  raised  an 
abdominal  walls  in  Oie  greatest 
the  Eurgeon  places  himself  as  nei 
and  passes  his  hanil  nn-'—  " 
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logical  practice.    In  England  the  patient  is  usually  placed  on 
her  left  side  for  both  purposes. 

AppUcatwn  of  the  speculam. — Before  proceeding  to  the 
application  of  the  speculum,  the  surgeon  always  finds  it  a 
great  advantage  to  make  a  digital  examination.  He  learns 
by  this  means  the  exact  position  of  the  cervix  uteri,  and  thus 
avoids  a  number  of  searchings  which  render  the  operation 
fatiguing,  difficult,  and  sometimes  even  nearly  impossible. 

It  is  unnecessary  to  insist  on  the  diiferent  form  of  instru- 
ments which  may  be  used  ;  the  operative  procedure  varies 
but  little  whatever  be  the  speculum  preferred. 

It  is,  however,  worthy  of  remark  that  the  smaller  the 
inferior  extremity  of  the  speculum,  the  easier  it  is  of  introduc- 
tion ;  and  in  this  respect  the  bivalve  speculum  apparently 
offers  the  greatest  advantage  by  its  conical  shape ;  when 
introduced,  the  examination  is  often  difficult,  the  separa- 
tion of  the  two  valves  permitting  the  folds  of  the  vagina  to 
project  into  the  cavity  of  the  speculum,  and  to  mask  the  parts 
which  one  would  examine  at  the  top  of  the  vagina.  In  this  respect 
it  is  more  convenient  for  the  examination  of  the  vaginal  walL 

The  quadri valve  speculum  is  very  rarely  employed ;  those 
which  are  preferable  are  the  full  speculum,  that  is  to  say, 
the  slightly  conical  metal  tube  of  Rocamier,  furnished  at 
the  end  with  the  ebony  of  Galezowski,  or  Molier,  or  the 
trivalve  siKjculum. 

The  patient  is  placed  on  the  edge  of  a  bed,  the  lower  limbs 
separated,  bent,  and  supported  by  assistants,  or  on  chairs ; 
the  surgeon  places  himself  in  front,  either  seated  or  kneeling 
on  one  knee,  takes  the  speculum,  previously  greased,  and, 
separating  the  labia  with  the  lingers  and  thumb  of  the  left 
hand,  presents  tlie  end  of  the  speculum  to  the  vaginal  orifice, 
and  gently  introduces  it.  The  instrument  ought  in  the  first 
place  to  be  directed  from  before  backwards,  and  but  little  from 
below  upwards,  so  as  to  avoid  the  fourchette,  which  if  pressed 
upon  causes  much  pain.  The  orifice  passed,  the  hand  is 
lowered,  and  the  instrument  is  introduced  in  the  direction 
of  the  vaginal  axis.  The  plug  is  then  to  be  withdrawn,  and 
the  introduction  is  to  be  continued  with  much   gentleness. 
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irnidlng  tlie  ^ecnlnm  to  tbe'podlion  ot  the  cerrlx  ntoi,  wUcIi 
has  already  been  Tecogniped  bj  tonch.  At  tbe  Mine  tiine  the 
operator  examinmtbe  Mate  of  the  Taginal  walls,  agwint  whlcb 
he  miurt:  exercise  m  certain  amount  of  force  to  OTercome  tbeii 

rcnistance.  In  effect  tbe  patient  inTolunt«ril7  makes  eSorti^ 
tbe  vn{;ina  contracts  and  presents  a  rose  forni  at  the  n- 
tremitj  of  the  inatnimcnt,  wtiich  ma;  often  be  taken  bj  the 
surRcon  for  the  cervix  uteri,  liut  it  baa  not  the  nnootli 
upopt  of  the  cervii ;  on  the  contraTy,  tbe  surface  is  furrowed 
with  cnmimtions  Bomcwhnt  nnlder  than  the  rcrriz  in  the 
normnl  state,  or  paler  in  case  of  inflamniBtion  of  the  cervix. 
Liutlj,  it  docs  not  offer  the  resistance  ot  tbe  cervix  on 
prasBure.  either  by  the  ^lecnhim  or  aounil. 

Ai  soon  as  the  cerviii  appears  endeavours  Bh'inld  be  made 
to  eii£;n!K  it  in  the  orifice  of  the  flpccnlum ;  if  it  is  too  large, 
the  different  part<)  should  be  examined  bj  inclining  the 
speculum  from  side  to  siUe,  the  pnrts  sncceiwively  discorered 
being  vriped  by  lint  or  cotton  wool,  held  by  long  forceps 
(sec  PI.  l.XXXIV..  fie.  2  nnd  2  bit). 
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In  the  case  of  pronounced  uterine  deviation,  anteversion,  or 
retroversion,  the  first  thing  is  to  reduce  it.  Reduction  is 
ordinarily  easy ;  but  the  displacement  may  be  reproduced 
directly.  It  may  be  done  by  the  vagina,  or  by  the  rectum. 
The  patient  lying  down,  and  the  abdominal  walls  in  a  state 
of  relaxation,  the  surgeon  introduces  one,  or,  if  required,  two 
fingers,  by  means  of  which  he  first  pushes  up  the  body  of 
the  uterus,  and  then  hooking  the  end  of  the  finger  on  the 
cervix,  he  tries  to  bring  it  downwards. 

If  that  1x5  not  sufficient,  the  body  of  the  uterus  may  be 
pushed  up  through  the  rectum,  either  by  the  fingers,  or,  rather, 
after  Evrat,  by  means  of  a  stem  nine  or  ten  inches  long, 
having  at  its  end  a  greased  plug,  whilst  attempts  are  made  by 
the  vagina  to  hook  down  the  cervix. 

Lastly,  when  these  attempts  have  failed,  and  the  displaced 
uterus  is  distended  by  the  product  of  conception,  a  last  re- 
source is  puncture  of  the  organ. 

Puncture  of  the  vterus, — Puncture  of  the  uterus  is  done  in 
cases  of  congenital  or  accidental  obliteration  of  tlic  cervix, 
either  to  give  exit  to  the  menstrual  blood  accumulated  in 
the  uterine  cavity,  or  when  the  gravid  organ  is  in  a  state 
of  retroversion  which  cannot  be  modified.  In  the  first  case 
the  puncture  is  made  per  vaginara  ;  in  the  second  it  may  also 
be  made  by  the  rectum. 

1.  By  tlie  vagina  (PI.  LXXXIV.,  fig.  1),  the  finger  in  the  canal 
serves  the  snrercon  to  recognise  the  point  where  the  os  and 
cervix  should  be.  Should  this  search  be  fruitless,  it  at  least 
serves  to  guide  a  slightly  curved  trocar,  so  dis|X)scd  that  when 
the  handle  of  the  trocar  is  held  in  the  palm  of  the  hand,  the 
point  is  within  and  masked  by  the  canula. 

When  the  end  of  this  reaches  the  point  which  it  is  judged 
suitable  to  traverse,  the  instrument  is  thrust  through,  being 
8top}>ed  as  soon  as  resistance  is  no  longer  met  with.  The 
trocar  is  then  withdrawn,  and  the  liquid  evacuated  through 
the  canula,  or,  if  desired,  a  sound  may  be  inserted  to  keep  open 
the  orifice  made  or  to  inject  into  the  uterine  cavity. 

2.  By  the  rectum  the  process  is  the  same  ;  instead  of  intro- 
ducing the  trocar  by  the  vagina,  it  is  conducted  through  the 
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reotnm ;  and  B!i,  in  this  CMC,  Uie  object  ii  eapeciallj  to  de- 
termine tbc  escape  of  the  liquor  Bmiiii,  ahonld  it  not  flow, 
a  stflct  may  be  pRssol  tbrongh  the  cftnnlB,  so  u  to  asoertaiu 
tbc  nature  of  tbe  obitAclc,  nnd  to  Icom  whether  or  no  m  Mcond 
puncture  abonld  be  mode. 

Poncturc  of  ft  retrofleied  or  verted  gravid  ntenu  ia  Tardy, 
if  ever,  necosHary,  Evncuation  ot  the  bladder  and  rectum, 
the  prone,  or  gcnu-pectoml  position,  and  chloroform  will 
always,  or  nearly  so,  enable  the  surgeon  to  reitoie  the  dia- 
placed  oi^ian. 

A  word  may  \>e  added  respecting  the  reduction  of  displace- 
ments of  the  non-gravid  uteris. 

'When  reduction  cannot  be  effected  b;  the  fingers,  the  eare- 
fnl  UBC  of  the  uterine  sound  will  usually  accomplish  it :  tliat 
U  to  nay,  if  there  be  no  morbid  ailhesions  ot  the  uterus  to 
sarroundin};  parta.  In  a  cohc  vt  rctroBexion,  tor  example,  the 
Bound  should  be  bent  to  a  curve,  correHpondlng,  as  nearly  as 
the  operator  can  judge  by  digital  examination,  to  the  bend  in 
Tbc  sound  being  then  introduced  into 
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amputAtion.  Ligature,  being  frequently  followed  by  very  grave 
accidents,  ia  completely  abandoned.  Excision,  extolled  by 
R4cami6r  and  Lisfranc,  is,  like  all  other  oj>erations  for  cancer, 
followed  by  such  numerous  relapses  that,  conjoined  with  the 
series  of  primary  accidents  which  may  accompany  it,  it  is  now- 
adays almost  abandoned.  Cauterization  justly  merits  to  be 
reserved. 

Cauterization  of  the  cervix  uteri,  which  is  also  practised  for 
several  other  lesions  besides  cancer  of  the  cervix,  is  a  very 
simple  operation. 

Apply  the  sj)eculum,  cleanse  the  cervix,  place  between  the 
posterior  lip  and  the  wall  of  the  speculum  a  dossil  of  dry  lint, 
so  as  to  absorb  such  ]»ortions  of  the  caustic  as,  failin<^^  to  act  on 
the  cervix,  may  involve  the  vagina  ;  then,  by  means  of  forceps 
or  caustic  holder,  apply  the  caustic,  solid  or  li([ui(l,  to  the 
cervix,  and  let  it  remain  there  a  longer  or  shorter  time,  accord- 
ing as  it  is  desired  to  alfect  the  tissues  slightly  ur  deeply  ; 
lastly,  apply  some  cooling  lotion  :  this  is  the  whole  procedure. 

If,  on  the  other  hand,  the  actual  cautery  is  preferred,  and 
this  is  a  procedure  one  need  not  fear  to  recommend,  several 
lenticular  cauteries  are  heated  to  a  white  heat,  so  as  to  act 
as  deeply  as  may  be  desirable  ;  then  an  ivory  speculum  is  to 
be  applied,  in  order  to  avoid  burning  the  vagina  and  causing 
pain  ;  or  even  a  tin  speculum,  after  M.  Malgaigne's  example. 

Cauterization,  and  especially  with  the  actual  cautery,  is  an 
excellent  operation  ;  generally  but  slightly  painful,  it  permits 
€f  the  destruction,  if  not  l)y  one  by  several  applications,  of  the 
deep  ulcerations,  which  at  first  sight  one  might  have  felt 
obliged  to  regard  as  of  a  nature  to  yield  only  to  a  cutting  in- 
strument. 

Amputafiov.  (*/  the  cervix  uteri. — This  is  performed  in  two 
ways,  according  as  the  womb  can  be  lowered  or  not. 

1.  Two  fingers  in  the  vagina  serve  to  implant  and  keep  in 
place  tenaculum  forceps,  by  means  of  which  the  uterus  can  be 
brought  down  to  the  level  of  the  vulvae  then,  with  a  blunt- 
pointed  curved  bistoury,  protected  with  lint  up  to  near  the  end, 
section  of  the  tissues  is  made,  care  being  taken  always  to  keep 
Above  the  diseased  portion,  and  to  trench  on  the  sound  parts. 
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S.  If  traction  will  not  produce  tha  deaiMd  effect  of  In 
tbe  womb,  ncimon^  cnrred  on  the  flat,  mej  be  edTantiigeoailj 
naed,  or  Oupajtren't  cnrette,  which  ihoold  be  tntiodiicnd  into 
the  ccrrix,  gnfiled  h;  the  two  AugenL 

The  opcrntion  is  gcnemll^  done  withont  the  palleiit  hftring 
teit  mncli  pnin.  except  pcriiapg  dnriog  efforts  at  tnction,  which 
Bboald  alnnys  be  done  with  eitremc  Kentleneaa  and  slownees ; 
blood  will  flow  freely,  bat  it  need  not  occopj  tbe  attention 
mach,  pliif^f^nir  being  called  for  onlj  when  the  flow  la  Verj 
abnndnnt  nnit  the  patient  ib  sensibly  weakened  by  It. 

Dr.  Marion  Sima  haa  lately  practiBed  an  operation  stniiliir 
to  the  eewmd  of  the  nbovo.  Ho  cats  widely  Into  the  Bonnd 
tissucB  and  plugs  tbe  resulting  cavity  with  a  Btjptic  prepara- 
tion of  iron — the  persnlphntc  hy  preference,  or  the  perchlo- 
ridc.  Cnrc  BhouUl  alivayx  \k  tnkcn  in  those  operations  not  to 
inviulc  or  encroach  too  nearly  upon  the  peritoneal  carity  or  the 
bladder  or  rectum. 

The  ccrvii  may  also  be  removed  by  means  of  the  ^cranenr. 
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mon,  and  do  not  communicate  with  each  other.  This  variety 
in  the  disposition  of  the  cyst  has  real  interest  for  the  surgeon  : 
though  it  is  not  always  possible  to  know  whether  the  cyst 
is  uni-  or  multi-locular.  Sometimes  the  cyst  contracts 
intimate  adhesions  with  the  neighbouring  organs;  at  others 
it  is  found  to  be  retained  only  by  a  pedicle  formed  by 
the  Fallopian  tube  and  the  broad  ligament  in  which  arteries, 
and  notably  the  ovarian  artery,  are  found,  the  development  of 
which  has  followed  that  of  the  tumour. 

OPERATIVE    PROCEDURES. 

For  this  lesion  a  simple  operation  is  generally  adopted,  but 
one  which  is  incomplete  in  its  results,  for  it  only  affords 
temporary  relief,  and  generally  does  not  prevent  the  repro- 
duction of  the  disease.  This  operation  is  puncture  of  the 
cyst  (PI.  LXXXIV.,  fig.  4.)  Puncture,  like  that  which  is  made 
in  dropsical  ascites,  is  maile  with  a  trocar  through  the  abdo- 
minal wall,  care  iKiing  taken  to  carry  the  instrument  through 
the  most  prominent  part  of  the  tumour,  generally  in  the  median 
line.  Puncture  has  also  been  made  through  the  vagina,  but 
the  results  of  such  attempts  are  not  such  as  to  encourage 
a  repetition.  Purely  palliative,  puncture  is  only  useful  in 
uni-locular  cysts ;  it  may,  however,  be  repeated  many  times. 
It  may  even  sometimes,  according  to  Ledran,  cure  radically, 
a  result  the  rarity  of  which  is  much  to  \>q  regretted  when  one 
compares  the  freedom  from  danger  of  the  process  with  the 
dangers  presented  by  all  the  other  curative  measures  of  which 
we  shall  have  to  speak. 

It  is  not  on  account  of  the  smallness  of  their  number  that 
one  may  reproach  these  methods :  in  etfcct  there  are  many 
but  all  so  inefficient  or  dangerous  that  the  palliative  cure 
is,  and  j)erhaps  long  will  be,  the  only  treatment  a  really 
prudent  surgeon  will  fii  st  think  of.  Accordingly  we  shall  be 
brief  respecting  these  different  methods. 

We  shall,  therefore,  merely  refer  to  the  compression  of 
M.  Bricheteau,  by  means  of  a  tightly  laced  bandage  ;  puncture 
with  a  small  knife,  proposed  by  M.  Maisonneuve,  with  a  view 
to  the  escape  of  the  fluid  into  the  peritoneal  cavity,  a  method 
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whicli  may  wall  bring  abont  a  fatal  periUmltta;  piuK^tmv  trith 
s  canula..  wbicli  U  left  in  to  allow  of  the  eontdanous  esenpe  of 
tba  liqaid,  n  prectice  which  has  saocGeded  in  Soath  Can^ina, 
but  which  in  the  bands  of  M.  Robert,  leas  fortimate  than  the 
American  snrgeon.  Douglas,  caused  hectic  fever  and  endangorad 
the  lite  of  the  patient. 

Ab  regnrds  the  tapping  of  cysts,  experience  kUows  that  when 
judioioDslj  done  it  is  usoally  bnrmleas.  This  simple  operation 
is  moreoTer  often  of  great  aid  in  diagnosis,  the  microecoptoal 
and  chemical  chariKlcrs  of  the  Soids  withdrawn  frequently 
affording  conclusire  evidcnix  of  the  nattue  of  a  given  cbbc. 
Again,  cyatB  of  the  parovariiini,  which  are  usually  unglo  and 
contain  limpid  fluid  of  low  specific  gravity,  are  commonly 
cored  by  a  angle  tapping.  On  Hie  other  hand,  ttua  aiugie 
ovarian  cysta  generally  refill,  but  inunenBe  relief  may  be 
gained  by  a  aimple  tapping,  which  may,  in  some  cases,  be 
repeated  scorei  of  times. 

Tapping  followed  by  the  injeption  of  iodine  has  long  «noB 
been  diacmded  by  the  most  experienced  and  eullgbtennl 
ovariotonilsts.    Tbe  results  are  generiUlj  mc 
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with  which  the  incision  can  be  enlarged.  The  surgeon  intro- 
duces one  or  two  fingers,  or  even  the  whole  hand,  through  the 
wound,  to  recognise  the  nature  and  number  of  adhesions,  and 
(it  is  to  Ikj  regretted)  it  may  happen  that  after  having  pro- 
duced a  large  separation,  he  may  be  obliged  to  give  up  the 
operation  when  the  adhesions  are  so  strong  that  he  could  not 
think  of  destroying  them.  In  this  case  the  cyst  is  emptied 
and  becomes  one  of  simple  incision.  When  the  adhesions  are 
few  a  ligature  is  put  around  them  and  they  are  cut.  The  cyst, 
being  isolated,  is  incised  or  punctured  to  give  exit  to  the  fluid  ; 
then  the  jKidicle  is  included  in  a  strong  ligature,  and  the 
tumour  can  be  removed. 

Modem  surgery  deals  almost  as,  if  not  equally,  successfully 
with  dermoid  as  with  simple  cysts  of  the  ovary.  Any  com- 
petent ovariotomist  can  ordinarily  diagnose  the  character  of 
the  tumour,  whether  mono-  or  poly-cystic.  Indeed  much  more 
than  this  is  requisite,  and  can  be  done ;  for  before  operative 
measures  of  so  grave  a  character  are  undertaken  it  is  usual,  in 
this  country  at  least,  to  make  a  differential  diagnosis  between 
the  various  forms  of  abdominal  tumour ;  at  any  rate  such  as 
may,  or  do.  simulate  ovarian  tumours. 

The  brilliant  results  of  ovariotomy  in  England  and  America 
show  that  it  is  an  operation  more  successful  than  almost  any 
other  capital  operation  in  surgery.  The  mortality  in  the 
hands  of  Wells,  Keith,  Atlee,  Peaslee,  Wiltshire,  and  other 
operators  is  now  less  than  twenty  per  cent :  indeed  the  most 
recent  statistics  would  make  it  only  ten  per  cent  I  Great 
improvements  have  Ixicn  made  in  the  manner  of  operating, 
and  especially  in  the  after  treatment  of  the  patients.  Scru- 
pulous cleanliness  is  observed,  all  possible  sources  of  infection 
are  avoided,  the  peritoneal  cavity  is  carefully  freed  from  all 
clots  of  blood  or  other  discharges,  and  the  pedicle  is  more 
judiciously  managed  than  formerly,  being  more  frequently 
clamped  than  it  used  to  be.  Coincidently  with  these  improve- 
ments the  mortality  has  fallen  to  the  remarkably  low  figures 
already  mentioned. 

In  performing  the  operation  of  ovariotomy  the  best  opera- 
tors are  careful  not  to  make  a  larger  incision  into  the  abdominal 
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parictn  than  i*  rcqnuile :  but  they  do  not  hedtate  to  nuka 
It  free  enuagh  for  conrcnicncc  uf  muiipalmtioii,  nor  to  enluge 
it  il  juJ^l  nccexsary.  tin  it  is  foiuid  th>t  men  length  of 
incinion  alone  doe*  not  utifavourablj  in&nence  the  leaulta  of 
thi!  operation.  Cnre  is  token  to  arrest  bleeding  ttep  bj  ttep  ; 
adbcidons  being  ligatnTe<1  when  neceaamrj  with  pure  ailk  or 
cnrbotiicil  (catgut.  The  cyst  or  cjiits  are  tapped  to  reduce 
their  bulk  before  withtir.iwinj,'  the  tumour  through  the  abdo- 
minal inrision ;  ami  the  pedielc  is  dealt  with  according  to  the 
indieationH :  r^.,  if  it  be  long  enough  the  mc«t  experienced 
(jjwi'atorH,  OS  Welle,  pat  a  clamji  npon  it ;  if  Bhoit  it  maj  be 
lied  in  oiio  or  mote  (>orlionH ;  but  it  is  always  imjxirtant  that 
tbc  l[{:ntnres  should  transfix  the  pedicle  bo  that  slipping  maj 
be  avoided.  Caro  should  of  course  be  taken  not  to  wound 
Inrgc  blood-Tcsscls  when  transfixing  the  tissnes.  Borne  opera- 
ton  prefer  scaring  off  the  pcdiele  with  the  hot  iron,  the  tissues 
being  iuHd  meanwhile  by  a  suitable  elamp.  HoweTcr  the 
pedicle  may  be  secured,  mrc  should  be  taken  to  prevent  the 
c  of  hxmorrbn're  from  it,  coaea  having  tetminated 
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tent,  B,  into  the  cervix  uteri ;  «,  meatus ;  /,  intestinal  loops ; 
r,  cavity  of  the  catheter. 

Fig,  1  h'lA. — The  catheter  and  the  stilette. 

Fig,  2. — A,  uterus ;  A'y  vesico- vaginal  septum.  The 
sponge  tent,  B,  has  swollen  and  dilated  the  cervix ;  r,  double 
thread  serving  to  withdraw  the  tent ;  ^  loops  of  intestine ;  6, 
bladder  ;  ?/,  meatus  ;  c,  vesico- vaginal  septum  ;    F,  vagina. 

Fig.  3. — Plugylng. — A,  uterus  ;  JS,  plug  of  lint  introduced 
into  the  vagina,  and  pushed  up  to  the  cervix  by  two  fingers  of 
the  operator's  right  hand,  D ;  the  left  hand,  F^  retains  ex- 
ternally a  double  thread,  e,  attached  to  the  plug  ;  /,  loops  of 
intestine  ;  h,  bladder ;  w,  meatus  ;  c,  vesico- vaginal  septum  ; 
df  recto-vaginal  septum  ;  e^  rectum. 

Operative  Procedures. 

Perforatio)\,  of  the  viemhraiies. — Practised  by  Macaulay  in 
1756,  this  operation  may  be  done  either  with  a  straight  or 
curved  trcK-ar,  but  it  should  be  long  enough  to  penetrate  into 
the  interior  of  the  cervix  and  reach  the  inferior  segment  of  the 
membnino*.  The  instrument  should  be  so  directed  as  not  to 
wound  either  the  mother  or  the  fojtus. 

After  the  puncture  the  rapid  How  of  fluid  is  followed  by 
contractions  and  expulsive  pains. 

The  method  may  prove  dangerou-^  both  to  mother  and  foetus. 
After  the  complete  es(a})e  of  the  lluid,  labour  nuiy  begin  late 
and  proceed  slowly.  The  uterine  walls  then  compress  the 
foetus  and  cause  its  death. 

A  much  more  safe  and  satisfactory  method  of  inducing 
labour  is  that  which  consists  in  merely  intro<lucing  a  clean 
(new,  preferably)  ^'uui-elastic  catheter  into  the  cavity  of  the 
uterus,  where  it  is  to  bo  allowe<l  to  remain  until  regular  con- 
tractions are  established.  The  instrument  should  be  gently 
passed  u}).  without  the  Hilctte,  between  the  membranes  and  the 
uterine  wall,  the  whole  l)eing  introduced  into  the  uterine  cavity, 
with  the  exception  of  about  a  couple  of  inches  which  should  be 
coiled  up  in  the  vagina.  All  things  considered,  this  is  prob- 
ably the  safest  method  of  inducing  labour  prematurely. 

Meissnert  process. — With  the  view  of  moderating  the  flow 

28 
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of  the  unniotic  fluid,  and  to  piercnt  di 
Hcimner  (of  Lcipnic)  hu  propond  the  perfontion  of  the 
membmicB  at  tbc  biKbent  part  of  the  OTom.  Far  that  pnr- 
ponc  B  mlvcr  ci.nula  13  inchci  long,  of  wfatcli  the  com  repre- 
icnta  ftn  nrcb  of  S  inches  radiua,  is  armed  witli  two  rtjlettes ; 
one,  ending  in  an  iroi^  button,  lacilitatca  the  iutrodaction  of 
tlie  imtrament ;  the  other,  ending  in  b  Itocbt.  terrei  to  maks 
the  puncture.  The  cnnula  i^  introduced  between  the  poaterior 
wbU  of  the  utoniB  and  the  membranes.  When  it  has  reached 
Hiimc  heiubt  alxjve  tlie  cerTii,  tho  bulhcd  itllette  is  replaced  hj 
the  trocar  anil  the  puncture  is  made.  The  flow  of  the  fluid 
then  elowlf  nccnrs ;  the  pains  bare  time  to  come  on ;  dilata- 
tion bo(:iiis  bcfiirc  the  ftBtos  is  comprcsKd  by  tbe  nteraa,  and 
delivery  may  take  plaoe  in  thirty-six  or  forty-eight  hours, 

PlHsgiiig  (I't.  LXXXV.,  Eg.  3).— Bcdiixller,  of  Berlin,  baa 
practised  phigglng  of  the  vagina  with  the  view  of  provoking 
premature  delivery.  WhHtcrer  the  object  for  which  plngging 
is  had  rccounic  to  the  metbud  of  its  performance  is  the  same. 

The  rectum  ami  bln'ldcr  are  firflt  emptied,  then  a  plog  com- 
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ntroduced  into  the  cervix  with  long  forceps,  and  then  applied 
a  plug  to  keep  the  tent  in  place,  which,  in  dilating,  brought  on 
contraction. 

Ordinary  process  (PI.  LXXXV.,  figs.  1  &  2).— A  small 
cylinder  of  prepared  sponge,  traversed  by  a  loop  of  thread,  is 
placed  in  a  canula  (fig.  1  his.)  ;  the  two  forefingers  of  the 
left  hand  are  then  introduced  into  the  vagina,  and  feel  the 
position  of  the  cervix ;  the  canula  is  then  slid  along  the 
palmar  aspect  of  the  fingers  to  the  os  uteri,  in  which  the 
end  of  the  instrument  should  be  engaged,  when,  the  stilette 
being  pushed,  the  sponge  slides  into  the  cervix,  and  the 
canula  is  withdrawn. 

The  first  sponge  determines,  by  its  dilatation,  pains  which 
soon  cease ;  the  dilated  cervix  will  then  easily  receive  a  second 
tent  larger  than  the  first ;  fresh  pains  occur,  and  the  dilata- 
tion of  the  cervix  increases,  and  if  labour  does  not  progress 
regularly,  a  third  tent  may  be  inserted,  and  the  cervix  still 
more  dilated,  so  as  definitely  to  bring  on  labour. 

It  is  important  that  only  such  tents  be  used  as  have  been 
fully  disinfected  by  steeping  them  in  thymol,  carbolic  acid, 
or  some  other  powerful  disinfectant.  No  tent  should  be  allowed 
to  remain  in  situ  over  twelve  hours,  and  disinfecting  injections 
should  be  used  before  another  tent  is  inserted.  Barnes's  bags 
may  be  substituted  for  tents  when  the  cervix  uteri  is  large 
enough  to  admit  the  smallest  size. 

Process  of  uterine  injection, — M.  Cahen  describes  this  pro- 
cess as  follows : — 

To  practise  the  injection  use  is  made  of  a  small  syringe, 
generally  of  tin,  containing  from  forty -eight  to  sixty  grammes 
of  starch  water.  The  canula  is  about  9  inches  long,  |  to  |  in 
diameter  at  its  extremity,  and  presents  a  curve  similar  to  that 
of  a  female  catheter.  The  patient  should  lie  on  her  back  with 
the  pelvis  raised ;  two  fingers  should  be  passed  to  the  posterior 
lip  of  the  08,  and  along  them  should  be  slid  the  canula,  which 
should  be  introduced  between  the  anterior  wall  of  the  uterus 
and  the  ovum  to  the  extent  of  2  inches  within  the  uterine  cavity. 
The  injection  is  then  to  be  begun,  being  thrown  in  gently  and 
slowly,  care  being  taken  to  raise  the  syringe  a  little,  to  avoid 
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tbc  opcnini!  beinR  Bpplic"!  to  the  uterine  wall,  and  to  Taiy.  it 
desired,  the  dircclicm  of  the  infltrumenl,  whencTer  there  1»  any 
obfitnclc  to  thp  (^!W'n]>cof  the  liquid.  The  lyringelB  withdrawti 
gradually ;  ten  niinutcB  nfler  thu  pftticnt  may  get  up  and  walk 
n>ioat  ;  if  at  the  cnit  cif  nx  honn  there  are  no  sigiiB  of  labonr, 
the  injection  may  be  repeated. 


PLATE  LXXXTL 

CESARIAS  SECTION.— SYMPOYSEQTOMY. 

JVj.  I. — JtoJi/  «f  a  jireffHant  itvmaH. — a.  *',  lino  indicating 

the  Intcml  ineisioii :  t,  f.  line  indirntln);  the  median  ineiuon. 

Fig.  2. — rmnr/an  urefwH  prartilrd  in  (Af  linea  alba. — a, 

hwwl  of  the  ehild ;  ft,  A*,  incision ;  c,  e*,  operator's  hands  j  d, 

flap  "f  iiicmhrnnca. 

>V-  ^.—Liiteral  iHei'ion.—ExlnietUnt  of  tho  f»iW  fry  thi- 
/,;t.—«.  lK.ly  <,t  the  child  i  a.  a',  indghm  ;'  e,  band  of  an 
n«ji.iniit  soiHirnliiif;  the  lip*  of  the  wound ;  rf,  if,  handa  of  the 
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Operative  Procedures. 

The  incision  may  be  made  laterally,  a,  a\  fig.  1,  on  the 
right  side  following  a  line  springing  upwards  from  the 
anterior  superior  iliac  spine  to  the  last  rib.  The  incision 
thus  practised  has  been  recommended  by  some  authors  with 
the  object  of  avoiding  the  recti  muscles. 

But  M.  Malgaigne  has  justly  remarked  that  authors  have 
confounded  the  disposition  of  the  abdijniinal  walls  in  preg- 
nancy at  term  with  that  of  the  non-pregnant  condition. 

In  women  at  term  tlie  linea  alba  is  generally  from  3  to  4 
inches  broad  at  the  level  of  the  umbilicus ;  the  lateral  muscles 
contribute  least  to  the  amplification  of  the  abdomen.  Conse- 
quently the  longitudinal  incision  into  the  linea  alba  is  pre- 
ferable. 

If  an  oblique  incision  is  made,  M.  Maltraignc  advises  that 
it  should  be  made  2  inches  outside,  but  at  the  level  of,  the 
umbilicus,  terminating  below  in  the  middle  line. 

The  hirUion  in  the  lima  alba  should  begin  a  little  below 
the  umbilicus,  and  end  from  1 J  to  2  inches  above  the  pubis. 
Before  it  is  made,  the  bladder  and  roctum  should  be  emptied. 
The  patient  is  held  on  a  bed  by  assistants,  one  assistant  fixing 
the  womb  with  two  hands  applied  to  the  sides  of  the  abdomen. 
The  suri^eon  then  makes  an  incision  which  should  be  at  least 
5  to  7  inches  long,  and  which  should  involve  only  the  skin 
and  subcutaneous  cellular  tissue  ;  the  aponeuroses  are  then  to 
be  divided  layer  by  layer  to  the  peritoneum  ;  the  peritoneum 
is  at  first  to  be  carefully  opened  in  such  a  way  that  a  finger 
may  Ix.'  introduced,  (;n  the  palmar  aspect  of  which  a  blunt- 
pointed  bistoury  may  be  slid  so  as  to  enlarge  the  incision. 

The  womb  is  then  incised  layer  by  layer ;  the  membranes 
are  incised  with  the  blunt-pointed  bistoury  like  the  peritoneum. 
The  assistant  whose  duty  it  is  to  keep  open  the  lips  of  the 
wound  keeps  those  of  the  abdominal  wound  in  relation  with 
the  lips  of  the  uterine  wound ;  the  child  is  then  extracted  by 
the  part  which  presents  (PI.  LXXXVI.,  figs.  2  ic  3),  together 
with  the  placenta. 

The  trans cerse  ineiywn  is  made  between  the  linea  alba  and 
the  vertebral  column  at  the  level  of  the  fundus  uteri. 
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A  »ecnnd  method  has  been  proponed  with  the  view  of  >Toid- 
ing  lesion  ot  the  peritoneum.  Phjsick  Tecommended  a  tntni- 
versc  incision  above  tbc  pubis,  Btrippiog  off  the  peritoDenm,  uiil 
incision  of  the  aterns  lo  the  level  of  the  stripped  peritonenm. 
Thin  process  biu  been  variouBljr  modified.  Experience  hu  not 
jet  npprfiiscd  the  value  oF  the  Mcond  method  ;  mud  iociiLoii  in 
the  linen  ftlba  is  (generally  preferred. 

The  opcrntiun  nbould  not  be  nndertaken  vrithont  banng 
lit  hand  an  clectricnl  uppnratus  to  excite  contraction  of 
the  utcma,  should  other  measures  fail  to  sceore  il^  Aft«t 
the  utcnid  hiwa  been  emptieil  of  its  eontenta  a  clean  protwDK, 
carrying  a  sponge  m  large  as  a  walnut,  or  a  disk  of  soft 
caontchonc  an  ineb  and  a  half  in  diameter,  sbonld  be  pwsed 
throngh  tbe  cervix  ittcri  and  out  at  the  vi^ina.  so  as  to  secure 
n  free  exit  for  lorbial  or  other  dtacharges.  The  probang 
should  be  from  eight  to  twelve  inches  long,  and  tbc  handle 
should  bo  passed  tirat  through  tbe  cervix  from  above  down- 
nards,  so  thitt  the  larger  end  foUovring  maj  earrj  down 
any  clots  or  other  debris,  and  thus  prove  that  a  free  channel 
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diameters  are  not  large  enough  for  the  passage  of  the  foetal 
head. 

NcTerthelcss,  in  the  present  state  of  science,  it  cannot  be 
considered  as  a  regular  and  practicable  operation  ;  the  indi- 
cations are  vague  and  uncertain,  the  operation  is  dangerous, 
and  premature  delivery  is,  happily,  applicable  in  cases  which 
demand  symphyseotomy.  In  forty  operations  Baudelocque 
found  fourteen  deaths  ;  thirteen  children  only  were  living,  and 
most  of  the  patients  operated  upon  who  recovered  remained 
infirm. 

Although  these  results  are  but  little  encouraging,  we  shall 
describe  the  operation. 

Ordinary  procedure  (fig.  4). — An  incision  beginning  a  little 
above  the  pubis  is  practised  in  front  of  the  symphysis,  and  is 
prolonged  to  the  clitoris,  inclining  a  little  to  one  side  so  as  to 
avoid  one  of  the  branches  of  the  clitoris.  This  first  incision 
comprises  all  the  soft  parts.  The  inter-pubic  ligament  is  then 
carefully  incised,  so  as  to  avoid  wounding  the  bladder;  as  soon 
as  the  section  is  completed  the  bones  immediately  separate. 
Delivery  then  takes  place  naturally  or  by  means  of  the  forceps, 
according  to  the  case. 

MM.  Iml>ert  and  Stoltz  have  proposed  a  subcutaneous 
method :  the  first  with  the  bistoury  passed  undt'r  the  skin  near 
the  clitoris,  and  cutting  the  symphysis  from  before  backwards, 
the  second  with  the  chain  saw  acting  on  the  side  of  the  sym- 
physis on  the  bone  itself. 

M.  Gabbiati  has  also  proposed  and  practised  the  doable 
section  of  the  pubis. 

We  cannot  advise  this  operation,  the  indications  for  which, 
as  we  have  already  said,  are  not  clearly  laid  down,  and  the 
results  of  which  are  most  uncertaiz^ 


r,,,.  \.  —  T,<i-lu:'llh    ,.f  fl.     ri.,/,r 

eborknjng  of  tlic  mnaclc. 

Fiff.  i.—lirtieollUiiftie  left  lide, 
of  the  mtiKle. — a,  the  sternal  fasciculi 
mndc  by  the  tenotome  at  the  czternH 

Fig.  S.—Tbnofmnet,  er  teiuitim.y  t 
Ouerin,  but  ia  Englnnd  discarded. 

Pig.  i. — Operation  for  a  tortiroUU 
the  utenuil  and  the  claricvlar  /atci 
plilte  repreeeats  an  assistant  rotatiu 
increase  the  tension  and  the  promi 
mnsele. — a,  point  at  which  the  eitre: 
be  felt  beneath  the  ekin,  which,  howi 
trate ;  e,  point  at  which  the  puncture 

Fig.  6. — Same  operation.^-thii  figi 
operation  as  noiv  performed.  This 
knife  is  now  never  employed,  nor  ia  ■ 
tenotome  allowed  to  make  its  appet 
sMn.     The  whole  operation  shonld  be 

Fiff.  6. — Pe?tna»eHt  ecntraetiMi  »f 
elub-Aatid. 

TORTICOLLIS— SECTION  OF   TH 

We  recoEnise  b;  the  name  of  tortii 
of  the  bead  and  neck,  mm*  nr  i™«  m- 
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porary  or  permanent.  Numerous  causes  are  recognised.  It 
may  be  the  result  of  a  traumatic  or  organic  disease  of 
the  cervical  vertebrae,  or  it  may  be  due  to  the  presence 
of  a  large  tumour,  or  of  bands  or  cicatrices,  etc.  It  most 
commonly  originates  in  contraction  of  the  lateral  muscles  of 
the  neck — the  scaleui,  platysma,  and  sterno-cleido-mastoid. 
This  last  being  almost  always  the  seat  of  origin  of  permanent 
torticollis,  or,  at  any  rate,  the  locality  of  the  only  form  of 
the  diseasic  capable  of  cure  by  operation,  will  be  the  only 
muscle  with  which  we  shall  conc^ern  ourselves. 

For  a  long  time  attempts  have  been  marie  to  cure  this 
disciise  by  means  of  various  forms  of  apparatus  ;  but  now 
section  of  the  contracted  muscle  is  regardeil  as  the  most 
ethciicious  procedure ;  Ix'indagos  and  other  contrivances  are 
only  introduced  as  aids,  althouirh  they  are  indisj^ensable  for 
securing  a  gocxl  result  after  treatment. 

Anatomy. — liouvier,  Malgaigne,  and  other  surgeons  have 
pr(>})').>ed  various  positions  for  the  point  of  section  of  the 
stenio-mastoid,  but  the  division  is  usually  made  in  the  lower 
third,  the  tendinous  portion  lx)ing  preferred. 

The  muscle  in  its  lower  portion  consists  of  two  distinct 
fa^'-iculi  :  the  inner  one  very  firm — half  an  inch  wide — fibrous 
the  len,''th  of  an  inch  or  more.  It  is  inserted  into  the  upper 
anterior  surface  of  the  manubrium  sterni.  in  front  of  the 
stern;-elavicular  joint  ;  its  more  internal  fibres  often  touch 
tho>e  of  tho  other  side.  The  second  and  outer  fasciculus, 
larL'er.  broader,  and  thinner  than  the  first,  with  very  short 
tcndinons  fibres  at  its  lower  extremity^  is  connected  with 
tiie  inner  thirtl  of  the  clavicle.  Though  sometimes  the  two 
tendons  are  in  contact  and  almost  united,  yet  in  other  cases, 
espeeially  in  thin  subjects,  they  are  quite  distinct,  as  can  be 
mr.de  out  l)y  sight  and  touch  ;  a  depression  marks  the  cellular 
inter--r)a(!e  between  them. 

.Jule<  Guerin,  who  has  clearly  sho\>'n  the  functional  indc- 
pendenee  of  the  two  heads  of  the  muscle  under  considera- 
tion, showeil  that  the  sternal  origin  of  the  muscle  is  the  part 
usually  affected  ;  contraction  of  the  clavicular  portion,  which  is 
much  rarer,  producing  inclination  of  the  head  to  one  shoulder, 


.Mine  nf  tho  ulil  surjrcoi.-i  mndo  the 
IV'liind  th«  ipiulons  is  the  ileep  faf 
llicin  from  tbe  carotid  nnd  iiiten 
is  indicated  bj  the  cellular  inter 
and  clkTicnlor  orifpna.  Tenaon  o 
from  the  large  teskIs,  which  fai 
safety  in  tbe  operation.  Tbe  infei 
jngttlar  reins  mn  along  the  inner  & 
but  the  first  is  separated  from  it 
thjroid  muscles,  and  the  second,  w 
end  easil]'  aToIded.  Aa  regarda  th 
generally  far  encmgh  from  the  ont« 
origin  not  to  be  in  the  way.  The 
bonj  origins  «f  the  muscle,  the  less 
resaeU,  so  tliat  in  a  doubtful  ease  it 
close  to  tbe  bones. 

No  important  nerve  is  met  with  li 
is  enclosed  in  a  sheath  derived  from 
■viU  be  tieal«d  according  to  circtunati 

Qfbkatioxs 

The  ueceesary  apparatus  consiBte  < 
shapes-:  ehu'p-pointed  for  puncture, 
-the  section. 

Dnpnytren  was  the  first  to  mibcmtai 
mastoid ;  he  was  followed  b7  Btrome- 
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put  the  affected  muscle  more  than  ever  on  the  stretch.  It  then 
forms  so  marked  a  projection  that  it  can  be  held  by  the  fingers 
of  the  left  hand.  This  circumstance  is  of  real  help  in  making 
the  section.  The  surgeon,  standing  in  front  of  the  patient, 
takes  up  a  vertical  fold  of  the  skin,  parallel  to  the  axis  of  the 
muscle,  its  base  corresponding  with  the  outer  edge  of  the 
muscle  (when  the  skin  is  naturally  loose)  :  the  surgeon  then 
pierces  the  skin  with  his  knife,  at  a  point  answering  to  the 
outer  edge  of  the  muscle,  and  |  of  an  inch  above  the  clavicle 
or  sternum,  using  for  this  purpose  a  sharp-pointed  con- 
vex tenotome,  whose  blade  is  ^  of  an  inch  broad.  The  in- 
strument is  passed  from  without  inwards,  between  the  skin 
and  muscle,  the  back  turned  downwards,  the  edge  upwards, 
until  it  reaches  and  passes  the  inner  edge  of  the  sternal  origin 
of  the  muscle,  carefully  avoiding  any  perforation  of  the  skin  ; 
then  the  surgeon  gives  a  quarter  rotation  to  the  knife,  so  that 
the  edge  touches  the  anterior  surface  of  the  tendon.  The  skin 
is  now  held  no  longer,  and  the  knife  is  drawn  slowly  back- 
wards and  forwards  across  the  tendon,  until  a  peculiar  sound — 
a  kind  of  cracking — shows  that  the  tissue  is  divided,  when  the 
knife  is  withdrawn  through  the  passage  by  which  it  was  in- 
troduced. If  the  two  portions  of  the  muscle  are  both  con- 
tracted, the  clavicular  origin  is  to  be  attacked  at  the  same  time 
as  the  sternal,  and  without  making  fresh  wounds^  the  muscle 
is  put  on  the  stretch  by  binding  the  head  over  to  the  opposite 
side,  and  the  tenotome  is  passed  again  through  the  same 
wound,  but  from  within  outwards,  following  the  same  rules  as 
before  ;  but  the  knife  must  not  go  far  beyond  the  outer  edge 
of  the  muscle  lest  the  external  jugular  be  wounded. 

Surgeons  arc  nut  afraid  as  to  the  direction  of  the  incision. 
.Cutting  from  before  backwards  is  safer  as  regards  the  vein,  but, 
on  the  other  hand,  the  fibres  are  more  likely  to  be  left  undi- 
.vided  in. this  procedure.  Malgaigne  recommends  cutting  the 
clavicular  portion  from  before  backwards,  on  account  of  the 
jugular  vein,  and,  because  of  its  greater  ease,  he  would  divide 
.the  sternal  origin  from  behind  forwards.  But  M.  Guerin  is 
diametrically  oppose<i  to  him  on  this  last  point. 

The  .muscle  can  be  cut  just  as  well,  in  either  way ;  but  if  the 


i.f  tl 


is  paii!«l  tlirough  the  skin  on  tb( 
oriidn  (fig.  4),  and  is  slipped  behic 
the  tip  of  the  left  middle  finger,  t 
tbc  knife  whiic  it  picTces  the  s 
When  tranafision  is  finished,  the 
the  margin  of  the  fnsciculni  abo 
rolntion  of  the  knife  on  its  alia 
muscle,  nod  section  ia  effected  b; 
wards;  the  iaatrument  is  then  rem 
Both  origins  of  the  muscle  can  tl 
and,  if  more  fibres  have  eecaped,  tl: 
as  it  l3  withdrasm. 

The  drawback  to  thii  method 
wounds  ;  it  is  not  often  employed, 
is  nsuallr  preferred. 

PEBUANEKT     CONTBACTIION    OV 

Hand,  Section  or  Paluak  A 

Plkxob  Tesdoss. 

Permanent  contraction  of  tihe 
or  accidental.     It  wiaes  from  biii 
disease  peculiar  to  the  fascia  itsel 
ma;  be  simple,  and  limited  to  th 
accomDanied  br  ireueral  defnrmitT 
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to  these  cases.  The  fibrous  band  was  put  on  the  stretch  by  £oj> 
cible  extension  of  the  finger,  a  straight-bladcd  bistoury  was 
pas8e<i  under  the  skin  and  made  to  divide  the  contraction 
without  cutting  the  integument.  If  then  extension  could  not 
be  properly  elTected,  the  incision  was  repeatcil  in  another  place. 
The  fingers  had  to  be  kept  straight  by  suitable  apparatus. 

Dupuytren  operated  by  open  incision.  The  hand  being 
supinatod,  and  the  fingers  extended  as  far  as  possible,  he  cut 
down  upon  the  contracted  band  at  its  most  prominent  part 
somewhere  near  the  metacarpo-plalangeal  joints.  The  skin 
being  cut  throu^'h  transversely  to  the  extent  of  an  inch,  the 
fibrous  band  was  laid  open  and  cut  completely  through.  A 
second  incision  was  made  higher  up  or  lower  down ;  if 
the  hand  could  not  be  easily  extended,  the  fingers  were 
bandaged  to  a  digitate  splint,  applied  to  the  dorsal  surface ; 
and  the  wounds,  dressed  with  lint,  slowly  cicatrised ;  but  the 
deformity  often  reappeared  after  a  shorter  or  longer  interval. 

Goyrand  cuts  through  the  skin  longitudinally  at  the  most 
prominent  part  of  the  band,  and  dissects  aside  the  integuments 
on  each  side,  thus  laying  the  contraction  bare  throughout, 
which  is  then  divided  at  one  or  two  points  and  removed  ;  the 
lips  of  the  wound  are  then  brought  together. 

When  contraction  of  the  fingers  is  due  to  the  flexor  tendons, 
division  has  V)een  proposeil  at  the  level  of  the  first  phalanx,  in 
the  palm,  or  near  the  wrist  even.  This  matter  has  been  the 
subject  of  most  lively  controversy,  and  is  not  yet  settled. 

Most  surgeons  have  declined  the  operation  because  tendons 
divided  in  their  synovial  sheaths  seldom  reunite  :  the  fingers 
can  be  strai;jhtened,  but  afterwanls  can  rarely  be  flexed  pro- 
perly. Hence  tenotomy  of  the  fingers  is  only  to  be  performed  in 
very  rare  cases.  Contraction  of  the  flexors  and  other  forearm 
muscles,  is  the  most  common  cause  of  clubbed  hand.  Sub- 
cutaneous division  of  the  tendons  is  evidently  indicated,  and 
rarely  presents  any  great  difficulty. 


i.U'notomcfuttiii-nnilscoiive! 

fur  puncturing  the  still. 
Fi^.  2. — Dieuienqfiende-Ae 

a',  the  two  ends  of  the  tendon  ae 

sheath  of  the  tendon  formed  in 
eurona  which  teparatea  the  snpei 
c,  the  crural  aponeoroBia  nhich  ft 
sheath  of  the  tendo-AcMJlis ;  d,  a 

Fig.  S.—2kl^  ejainw.— The 
the  leg,  and  only  rests  on  the  groi 
raised  by  t^e  contractioii  of  the 
puncture  of  the  ddn,  where  the  Ua 

Fig.  i, — OpenUioti  of  dividing  t 
of  the  turgeon  and  kit  attitttmt. — 1 
b;  the  wonnd,  a,  dividing  the  tend' 

Fig.  e.—Talipei  ealeanau.—Tbe 
the  leg,  the  heel  alone  resting  on  t 
do  not  touch  at  all — a,  a,  point  in  I 
ought  to  be  introduced  to  cnt  it 
digitorum. 

^.  6.— TUIijw*  tHxCrw.— The  fo 
the  onter  edge  is  raised  from  the 
outwards. 

^.  7.—IiUipe*  rorM.— The  soh 
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tendons,  or  aponeuroses.  Subcutaneous  tenotomy  is  successfully 
employed  in  the  cure  of  these  deviations. 

There  are  many  varieties  of  clubfoot,  but  they  are  always  in 
some  way  related  to  the  normal  movements  of  the  sound  foot, 
of  which  they  seem  to  be  merely  exaggerations,  as  is  well  seen 
in  cases  where  the  deformity  is  simple  and  at  an  early  stage ; 
while,  on  the  other  hand,  in  extreme  cases,  the  deformity  is  so 
great  that  the  foot  may  take  any  strange  forms. 

Externum  of  the  foot  causes  talipes  equinvs,  in  which  the 
heel  is  strongly  raised,  and  the  foot,  placed  in  a  line  with  the 
leg,  only  rests  on  the  ground  by  the  toes  or  ends  of  the  meta- 
tarsus. Talipes  equinus  is  caused  by  contraction  of  the  tendo- 
Achillis,  and  of  the  common  flexor  of  the  toes. 

Flexi(ni  of  the  foot  causes  talipes  calcaneus^  which  is  just 
the  reverse  of  the  preceding.  The  heel  alone  rests  on  the  ground, 
the  plantar  surface  of  the  foot  being  directed  forwards;  the 
toes  which  cannot  touch  the  ground  are  more  or  less  drawn 
upwards,  and  towards  the  crest  of  the  tibia.  This  variety,  the 
rarest  of  all,  is  due  to  contraction  of  the  anterior  tibial  and 
peroneal  muscles,  and  of  the  conmion  extensor  of  the  toes. 

Adduction  of  the  foot  is  found  in  talipes  varus,  the  com- 
monest form  of  all.  The  foot  touches  the  ground  on  its  outer 
edge,  the  inner  is  turned  up,  the  sole  looks  inwards,  the  toes 
are  almost  always  flexed,  and  the  heel  raised  from  the  ground. 
This  kind,  especially  when  of  long  standing,  is  almost  always 
associated  with  talipes  equinus.  The  cause  of  talipes  varus  is 
contraction  of  the  tibial  muscles,  the  tendo- Achillis  and  plantar 
fascia. 

Abd fiction  is  represented  by  talipes  valgus,  which  is  the 
reverse  of  the  last  kind.  The  foot  rests  on  its  inner  edge, 
from  which  the  concavity  is  gone,  the  outer  edge  and  sole  of 
the  foot  no  longer  rest  on  the  gi'ound,  and  the  latter  looks 
outwards.  This  kind  is  usually  combined  with  talipes  cal- 
caneus, and  is  the  result  of  contraction  of  the  peronei  ;  the 
deformity  known  BAJiatfoot  is  a  mild  form  of  valgus. 

If  the  malformation  is  originally  due  to  muscular  contractioni 
there  soon  arise  other  causes  for  its  perpetuation,  in  gradual 
inTolyement  of  the  fibrous  tissues,  the  articular  ligaments,  the 
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iit  nltivi^thcr  tinpelc- 
dcformlty  is  aimplc  and  not  eicessii 
be  looked  for.  Tenotomy,  which  ii 
ment  of  clubfoot,  should  alwayg  be  i 
suitable  apparataa  deidgned  to  reston 
position  of  the  limb.  The  irimultsj 
or  of  galTaniam  is  often  Terj  nael 
tracted  muscles  U  perfonned  accon 
ciplea  of  tenotomy.  We  ate  about  I 
Tcferring  first  to  the  class  of  caaw 
tree,  and  capable  of  making  a  disti: 
skin,  and  to  a  second  class  of  cases 
to  the  bones  by  a  fibrous  sheath,  and 
membreoe.  In  the  first  category  ai 
tendon  of  the  tibialis  anticus,  comn 
superficial  tendons  and  muscles  of  tl 
by  the  plantar  fascia.  Id  the  second 
the  tibialis  posticus,  long  Oexor  of  th 

Section  of  the  tendons  of  the  fii 
follows.  Only  one  opening  is  made 
possible,  the  size  not  exceeding  Quit 
ij  to  be  no  larger  than  is  required  for 

The  opening  must  be  at  such  a  d 
that  its  course  can  be  oblique,  'tbna 
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is  opposite  the  tendon,  the  knife  is  t<)  be  turned  through  a 
quarter  rotation,  so  that  the  edge  pres:^e.s  a^^ainst  the  tendon, 
and  the  bark  is  in  contiiet  with  the  deep  surface  (;f  the  skin. 
Convex  tenotomes  are  preferable  to  those  whieh  are  htraight 
or  concavo.  or  two  may  ixj  used,  (^ne  pointed  and  straight, 
the  (.'ther  blunt  an«l  e(jnvL'X.  While  the  knife  is  being  intro- 
duced, ilie  tendon  is  to  be  relaxed  that  the  blade  may  glide 
between  it  and  the  skin;  but  it  must  be  ^^tretelied  during 
section,  an  a*^<istant  keeping  the  limb  in  the  requisite  po^^ition. 

When  selectinir  the  method  of  cutting  the  tendon  from  its 
deeper  surfaet?^  the  tendon  should  be  relaxed,  and  if  possible 
raise'd  by  the  thumb  and  index  finger  of  the  left  hand,  when 
the  knife  can  be  easily  inserted  beneath  it.  The  tendon  is 
then  put  tirmly  on  the  stretch  whilst  the  section  is  being  made. 

The  surgeon  knows  wh(?n  the  section  is  complete  by  a 
*;light  shock  accompanied  with  a  pej^diar  sound,  by  the  dis- 
appearance of  the  prominent  cord,  and  sometimes  by  the  per- 
ce|)tiblt.'  intiMval  l)ctween  the  cut  ends. 

These  general  principles  being  given,  we  }>roeeed  to  examine 
the  division  of  special  tendons  separately. 

Siction  of  U ndo-AchilliM. — This  operation  is  undertaken  for 
the  cure  of  talipes  e([uinus.  but  it  is  often  required  for  equino- 
varus.  and  even  for  simple  varus  in  young  children.  It  has 
In-en  employed  in  a  variety  of  cases,  as,  for  instaiu^e,  in  the 
retraction  of  the  tendo-Achillis,  after  Chopart's  amputation, 
and  in  stinu;  cases  of  irreducible  fractures  of  the  le;;  it  has 
proved  most  etlicacious. 

Sunjirdl  anutonn/. — The  tendo-Acliillis  consists  of  the  com- 
bin(>d  in-citions  t)f  the  muscles  of  the  calf.  Wide  above,  the 
tendon  conv(Mges  its  fibres  in  descenditig,  so  as  to  form  a  verti- 
cal cord,  which  makes  a  well  marked  prominence,  capable  of 
being  embraced  by  the  fingers  for  a  length  of  2  inches  or 
more. 

Tlie  height  above  the  os  calcis  at  which  the  fleshy  fibres 
end  varies,  but  is  seldom  less  than  two  inches.  The  tendon 
at  its  lower  end  widens  for  insertion  into  the  tuberosity  of 
the  calcancum,  from  which  it  is  separated  by  a  bursa.  As  it 
is  necessary  to  avoid  the  bursa  below,  and  the  muscular  fibres 
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lii;fl,  tlii;  tundun  is  at  sonu;  ilistao 
thick  layer  of  fat  and  ccUnlar  Hum 
below  the  point  indicated  abore 
mure  risk  of  wounding  the  TeaaeL 
lessened  bj  introdDclng  the  knifi 
tendon. 

The  tendo-Achillis  ia  surrounde 
fibrous  sheath,  in  which  tlie  two 
and  which  plajg  an  important  par 
divided  tendon.  Fig.  2  ehowg  the 
the  separation  of  the  cot  ende. 

Opbk&tio 
The  patient  liea  on  hia  face,  ai 
about  it*  cenbe,  and  the  foot  ( 
sole.  In  the  flrat  stage,  the  foot 
tendon,  while  the  knife  Blips  nnde 
ata)^  the  tendon  is  made  very  tense 
surgeon,  standing  on  the  inner  side 
skin  with  a  lancet,  or  the  sharp  tent 
the  tendon  at  the  point  selected  a 
instrument  is  introduced  on  the  B 
face  of  the  skin  and  the  prominer 
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A  pad  of  lint  and  a  piece  of  plaster  is  applied  over  the  wonnd, 
and  the  foot  retained  in  its  original  position  by  a  flexible  metal 
splint.  The  Scarpa's  shoe  may  bo  applied  two  or  three  days 
later. 

DirUion  of  the  tibialis  anticus. — This  is  practised  in  the  treat- 
ment of  talipes  calcaneus,  and  in  talipes  varus,  though  Bomiet 
considers  that  it  may  be  disi)cnsed  with  in  the  latter  affec- 
tion. It  is  performed  at  the  point  where  the  tendon  makes 
its  prominence  under  the  skin  most  evident ;  that^is,  about  the 
level  of  the  tibio-tarsal  joint  This  tendon  should  certainly 
not  be  cut  from  the  surface  downwards,  for  fear  of  injuring 
the  jt»int  and  the  dorsal  artery  of  the  foot.  The  knife  should 
be  entered  on  its  outer  side  and  slipped  beneath  the  tendon 
cutting  towards  the  surface. 

Division  of  the  extcJisor  jwllicis,  extensor  communis  dig- 
if  arum,  and  pcronevs  tertiu^. — This  operation  may  be  called 
for  in  talipes  calcaneus,  valgus  or  varus.  The  prominence 
of  these  tendons  under  the  skin  renders  their  division  easy. 
They  can  be  reached  by  one  or  more  incisions  made  in  front 
of  the  malleoli,  above  the  level  of  the  tibio-tarsal  articulation 
(fig.  5,  a,  a).  Bonnet  prefers  to  operate  at  the  level  of  the 
metatarso-phalangeal  articulations ;  there  is  less  risk  in  that 
proceeding  of  wounding  the  nerves  and  the  vessels  of  the 
dorsum  of  the  foot.  The  section  of  all  the  tendons  is  effected 
at  the  same  operation. 

Section  of  the  plantar  fascia. — Contraction  of  this  structure 
is  very  common  in  talipes.  It  is  usually  aV)out  the  level  of 
the  joints,  between  the  first  and  second  row  of  tarsal  bones,  that 
the  prominences  of  the  fibrous  bands  are  m<jst  marked  ;  they 
may  be  cut  from  the  surface  downwards.  The  numerous 
processes  oi  tissue  to  the  sides  and  into  the  depth  of  the  sole 
render  complete  division  of  the  plantar  fascia  very  difficult ; 
in  fact,  the  result  seldom  appears  at  once.  The  methods  of 
operating  on  the  palmar  fascia  are  equally  applicable  to  these 
cases. 

Section  of  the  muscles  of  the  thenar  and  hypothenar 
eminences  is  seldom  effectually  performed,  and  no  clear  rules 
oan  be  laid  down. 

The  peronei  and  tibialis  jpostious  fonn  another  class  of 


mtiiiluil   fur  till:  procciliiig  n. 

joints  and  wounding  the  yeaet 

Section  of  the  peronei. — Tbi 

(1)  Behind  the  libula,  }  o 
malleolus,  it  i9  possible  to 
from  tbe  mrfocc  downwards ; 
low  down  the  Ivndon  tbe  divisi^ 

(2)  These  tendons  maj  aisc 
ODter  malleolus,  near  the  poi 
There  is,  however,  greater  risk 
which  account  1  he  first  operatio 

(3)  Laitlj,  the  operation  m. 
malleoluB,  but  the  manoanvre  it 
the  grooTC  in  which  the  tendons  i 
is  employed  in  cases  of  valgog,  a 
tbe  relief  of  flat  foot  (Bonnet). 

Section  i^  tibia lU  pcttievt. — I 
of  Tarns  in  adults  this  tendon  n 
tion  varying  according  to  the  dej 
cqninus  the  tendon  is  dlTided  h 
also  be  cat  below  the  ankle  as 
prominence  of  tbe  scaphoid ;  It 
skin  1  of  an  inch  abore  and  a  HI 
nntil  the  knife  reach"'  ti.-  -  ■ 
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must  be  divided  behind  the  malleolus;  but  the  result  if 
less  certain;  if  the  instrument  is  carried  too  deep  there  is 
much  risk  of  wounding  the  artery,  M.  Bonnet  thinks  this  has 
often  happened,  but  rarely  with  any  great  injury. 

Station  of  the  tcndom  of  the  Jlexor  lotif/u.s'  jfifUici^  and  flexor 
vammunU  diffitornm^ — The  deep  position  of  these  tendons 
prevents  their  being  divided  with  certainty  near  the  malleoli  or 
in  the  sole  ;  the  operation  must,  therefore,  Vjc  performed  near 
the  first  phalanges  of  the  toes.  The  methfxls  apj)licable  to  the 
muscles  of  the  first  category  are  u^^ed  here :  puncture  of  the 
skin  and  division  of  the  tendon  must  be  performed  in  each  toe, 
the  chief  inconvenience  being  the  length  of  the  oi)eration. 
The  same  remarks  are  applicable  to  the  fiexor  brevis  digitonim. 
It  usually  hap]>ens  that  the  tendons  of  the  long  and  short 
flexors  are  cut  at  the  same  time,  as  is  shown  by  the  simul- 
taneous retraction  of  the  two  muscles. 


THE  END, 


HAiselL  Wat60u,  And  Vluey,  Printers,  LoiidoD  luid  Ajltrslmir. 
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